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SECTION 00030 – GENERAL CONDITIONS 

PART 1 - GENERAL 

1.1          SCOPE 

 
A. The General Conditions of the Building Construction Contract, as provided by the Owner, are 

hereby made a part of these Specifications and are an integral component of the Contract 
Documents between the Owner and the Contractor on this project. 

 

 
1.2          AVAILABILITY 

 
A. General Conditions of the Building Construction Contract will be made available by the Owner 

during the bid process. 
 

 
PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 00030 
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SECTION 01100 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes the following: 

 
1. Work covered by the Contract Documents. 
2. Type of the Contract. 
3. Owner's occupancy requirements. 
4. Specification formats and conventions. 

 

 
1.3 WORK COVERED BY CONTRACT DOCUMENTS 

 
A. Project Identification: Reston Community Center Motor Control Center Replacement 

 
1. Project Location: 2310 Colts Neck Road, Reston, Virginia 22191 

 
B. Owner: Reston Community Center 

 
C. Project Administrator:  Reston Community Center Administration 

 
Contact: Fred Russo 
2310 Colts Neck Road 
Reston, Virginia 22191 

 
D. Architect Identification: The Contract Documents, dated 01/30/15 were prepared for the Project 

by Shaffer, Wilson, Sarver, and Gray, PC.,  555 Herndon Parkway Herndon, VA 20170 

 
E. The Work consists of replacement of the motor control center. 

 

 
1.4 TYPE OF CONTRACT 

 
A. Project will be constructed under a single prime contract. 

 

 
1.5 WORK SCHEDULE 

 
A. The  Work  shall  be  conducted  in  a  continuous  and  uninterrupted  schedule  from  start  to 

completion of the project. 

 
B. Before commencing any Work, submit a schedule for Owner’s approval showing the sequence, 

commencement and completion dates for all proposed phases of the Work. 
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C. On-Site Work Hours: 

 
1. Staging and non-disruptive work may begin August 24, 2015.  

 
2. Motor Control Center: Monday, August 31, 2015 at 7 am to Wednesday, September 9, 

2015 at 5 pm. No restrictions on work hours during this construction window. 

 
3. Hours for Power Shutdowns:  Coordinate with owner to limit disruption to facility not less 

than two days in advance of proposed interruptions. 
 

 
1.6 WORK UNDER OTHER CONTRACT 

 
A. General:   Cooperate fully with separate contractors performing work for other projects in the 

building so work on those contracts may be carried out smoothly, without interfering with or 
delaying work under this Contract.  Coordinate the Work of this Contract with work performed 
under separate contracts. 

 
B. Future Work:  Owner may award separate contract(s) for other work or additional work to be 

performed at site after award of bid or after Substantial Completion. 
 

 
1.7 USE OF PREMISES 

 
A. General:  Contractor shall have limited use of premises for construction operations, including 

restrictions in use of Project site, during construction period. 

 
B. Use of Existing Building:  Repair damage caused by construction operations.  Protect building 

and its occupants during construction period. 

 
C. Storage Container: Contractor shall provide storage container/trailer for staging equipment. 

Coordinate location with Owner. 
 

 
1.8 OWNER'S OCCUPANCY REQUIREMENTS 

 
A. Owner Occupancy of Completed Areas of Construction:  Owner reserves the right to occupy the 

completed areas of building, before Substantial Completion, provided such occupancy does not 
interfere with completion of the Work.  Such partial occupancy shall not constitute acceptance of 
the total Work. 

 

 
1.9 SPECIFICATION FORMATS AND CONVENTIONS 

 
A. Specification Format:  The Specifications are organized into Divisions and Sections using the 

16-division format and CSI/CSC's "MasterFormat" numbering system. 
1. Division 1:  Sections in Division 1 govern the execution of the Work of all Sections in the 

Specifications. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01100 
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SECTION 01250 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section specifies administrative and procedural requirements for handling and processing 

Contract modifications. 
 

 
1.3 PROPOSAL REQUESTS 

 
A. Owner-Initiated Proposal Requests: Construction Manager will issue a detailed description of 

proposed changes in the Work that may require adjustment to the Contract Sum or the Contract 
Time. If necessary, the description will include supplemental or revised Drawings and 
Specifications. 

 
1. Proposal Requests issued by Construction Manager are for information only. Do not 

consider them instructions either to stop work in progress or to execute the proposed 
change. 

2. Within 5 days after receipt of Proposal Request, submit a quotation estimating cost 
adjustments to the Contract Sum and the Contract Time necessary to execute the 
change. 

 
a. Include a list of quantities of products required or eliminated and unit costs, with 

total amount of purchases and credits to be made.  If requested, furnish survey 
data to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts. 

c. Include an updated Contractor's Construction Schedule that indicates the effect of 
the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship.  Use available total float before requesting an 
extension of the Contract Time. 

 
B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications to the 

Contract, Contractor may propose changes by submitting a request for a change to the 
Construction Manager. 

 
1. Include a statement outlining reasons for the change and the effect of the change on the 

Work. Provide a complete description of the proposed change. Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 



CONTRACT MODIFICATION PROCEDURES 01250 - 2 

Reston Community Center 
Motor Control Center Replacement 

IFB 2000001610 
Attachment A 
 

4. Include an updated Contractor's Construction Schedule that indicates the effect of the 

 

 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship. Use available total float before requesting an extension of the 
Contract Time. 

5. Comply with requirements in Division 1 Section "Product Requirements" if the proposed 
change requires substitution of one product or system for product or system specified. 

 
C. Proposal Request Form:  Use AIA Document G709 for Proposal Requests. 

 

 
 
 
1.4          CHANGE ORDER PROCEDURES 

 
A. On Owner's approval of a Proposal Request, Construction Manager will issue a Change Order 

for signatures of Owner and Contractor on AIA Document G701. 
 

 
1.5          CONSTRUCTION CHANGE DIRECTIVE 

 
A. Construction Change Directive: Construction Manager may issue a Construction Change 

Directive on AIA Document G714.  Construction Change Directive instructs Contractor to 
proceed with a change in the Work, for subsequent inclusion in a Change Order. 

 
1. Construction Change Directive contains a complete description of change in the Work. It 

also designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

 
B. Documentation: Maintain detailed records on a time and material basis of work required by the 

Construction Change Directive. 

 
1. After completion of change, submit an itemized account and supporting data necessary 

to substantiate cost and time adjustments to the Contract. 
 

 
PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01250 
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SECTION 01290 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section specifies administrative and procedural requirements necessary to prepare and 

process Applications for Payment. 

 
B. Related Sections include the following: 

1. Division 1 Section "Unit Prices" for administrative requirements governing use of unit 
prices. 

2. Division 1 Section "Contract Modification Procedures" for administrative procedures for 
handling changes to the Contract. 

 

 
1.3 DEFINITIONS 

 
A. Schedule of Values: A statement furnished by Contractor allocating portions of the Contract 

Sum to various portions of the Work and used as the basis for reviewing Contractor's 
Applications for Payment. 

 

 
1.4 SCHEDULE OF VALUES 

 
A. Coordination: Coordinate preparation of the Schedule of Values with preparation of 

Contractor's Construction Schedule. 

 
1. Correlate line items in the Schedule of Values with other required administrative forms 

and schedules, including the following: 

 
a. Application for Payment forms with Continuation Sheets. 
b. Submittals Schedule. 

 
2. Submit the Schedule of Values to Architect at earliest possible date but no later than 

seven days before the date scheduled for submittal of initial Applications for Payment. 

 
B. Format and Content: Use the Project Manual table of contents as a guide to establish line items 

for the Schedule of Values. Provide at least one line item for each Specification Section. 

 
1. Identification: Include the following Project identification on the Schedule of Values: 

 
a. Project name and location. 
b. Name of Architect. 
c. Architect's project number. 
d. Contractor's name and address. 



Reston Community Center 
Motor Control Center Replacement 

IFB 2000001610 
Attachment A 
 

PAYMENT PROCEDURES 01290 - 2 

 

 

 
e.       Date of submittal. 

 
2. Arrange the Schedule of Values in tabular form with separate columns to indicate the 

following for each item listed: 

 
a. Related Specification Section or Division. 
b. Description of the Work. 
c.       Name of subcontractor. 
d. Name of manufacturer or fabricator. 
e. Name of supplier. 
f. Change Orders (numbers) that affect value. 
g. Dollar value. 

 
1) Percentage of the Contract Sum to nearest one-hundredth percent, adjusted 

to total 100 percent. 

 
3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment and progress reports. Coordinate with the Project 
Manual table of contents. Provide several line items for principal subcontract amounts, 
where appropriate. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

 
a. Differentiate between items stored on-site and items stored off-site. Include 

evidence of insurance or bonded warehousing if required. 

 
6. Provide separate line items in the Schedule of Values for initial cost of materials, for each 

subsequent stage of completion, and for total installed value of that part of the Work. 
7. Allowances: Provide a separate line item in the Schedule of Values for each allowance. 

Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by 
measured quantity. Use information indicated in the Contract Documents to determine 
quantities. 

8. Each item in the Schedule of Values and Applications for Payment shall be complete. 
Include total cost and proportionate share of general overhead and profit for each item. 

 
a. Temporary facilities and other major cost items that are not direct cost of actual 

work-in-place may be shown either as separate line items in the Schedule of 
Values or distributed as general overhead expense, at Contractor's option. 

 
9. Schedule Updating: Update and resubmit the Schedule of Values before the next 

Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 

 

 
1.5 APPLICATIONS FOR PAYMENT 

 
A. Each Application for Payment shall be consistent with previous applications and payments as 

certified by Architect and paid for by Owner. 

 
1. Initial Application for Payment, Application for Payment at time of Substantial Completion, 

and final Application for Payment involve additional requirements. 
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B. Payment Application Times: The date for each progress payment is indicated in the Agreement 

between Owner and Contractor.  The period of construction Work covered by each Application 
for Payment is the period indicated in the Agreement. 

 
C. Payment Application Times: The date for each progress payment is the 15th day of each 

month.  The period covered by each Application for Payment starts on the day following the end 
of the preceding period and ends 15 days before the date for each progress payment. 

 
D. Payment Application Forms:  Use AIA Document G702 and AIA Document G703 Continuation 

Sheets as form for Applications for Payment. 

 
E. Application Preparation: Complete every entry on form.  Notarize and execute by a person 

authorized to sign legal documents on behalf of Contractor. Architect will return incomplete 
applications without action. 

 
1. Entries shall match data on the Schedule of Values and Contractor's Construction 

Schedule.  Use updated schedules if revisions were made. 
2. Include amounts of Change Orders and Construction Change Directives issued before 

last day of construction period covered by application. 

 
F. Transmittal:  Submit 3 signed and notarized original copies of each Application for Payment to 

Architect by a method ensuring receipt within 24 hours.  One copy shall include waivers of lien 
and similar attachments if required. 

 
1. Transmit each copy with a transmittal form listing attachments and recording appropriate 

information about application. 

 
G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's 

liens from subcontractors, sub-subcontractors, and suppliers for construction period covered by 
the previous application. 

 
1. Submit partial waivers on each item for amount requested, before deduction for 

retainage, on each item. 
2. When an application shows completion of an item, submit final or full waivers. 
3. Owner reserves the right to designate which entities involved in the Work must submit 

waivers. 
4. Waiver Delays: Submit each Application for Payment with Contractor's waiver of 

mechanic's lien for construction period covered by the application. 

 
a. Submit final Application for Payment with or preceded by final waivers from every 

entity involved with performance of the Work covered by the application who is 
lawfully entitled to a lien. 

 
5. Waiver Forms: Submit waivers of lien on forms, executed in a manner acceptable to 

Owner. 

 
H. Initial Application for Payment:  Administrative actions and submittals that must precede or 

coincide with submittal of first Application for Payment include the following: 

 
1. List of subcontractors. 
2. Schedule of Values. 
3. Contractor's Construction Schedule (preliminary if not final). 
4. Products list. 
5. Schedule of unit prices. 
6. Submittals Schedule (preliminary if not final). 
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7. List of Contractor's staff assignments. 
8. List of Contractor's principal consultants. 
9. Copies of building permits. 
10. Copies of authorizations and licenses from authorities having jurisdiction for performance 

of the Work. 
11. Initial progress report. 
12. Report of preconstruction conference. 
13. Certificates of insurance and insurance policies. 
14. Performance and payment bonds. 
15. Data needed to acquire Owner's insurance. 
16. Initial settlement survey and damage report if required. 

 
I. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial 

Completion, submit an Application for Payment showing 100 percent completion for portion of 
the Work claimed as substantially complete. 

 
1. Include documentation supporting claim that the Work is substantially complete and a 

statement showing an accounting of changes to the Contract Sum. 
2. This application shall reflect Certificates of Partial Substantial Completion issued 

previously for Owner occupancy of designated portions of the Work. 

 
J. Final Payment Application: Submit final Application for Payment with releases and supporting 

documentation not previously submitted and accepted, including, but not limited, to the 
following: 

 
1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707, "Consent of Surety to Final Payment." 
7. Evidence that claims have been settled. 
8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of 

date of Substantial Completion or when Owner took possession of and assumed 
responsibility for corresponding elements of the Work. 

9. Final, liquidated damages settlement statement. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01290 
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SECTION 01330 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes administrative and procedural requirements for submitting Shop 

Drawings, Product Data, Samples, and other miscellaneous submittals. 

B. Related Sections include the following: 

1. Division 1 Section "Payment Procedures" for submitting Applications for Payment. 
2. Division 1 Section "Closeout Procedures" for submitting warranties. 
3. Division 1 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
 

 
1.3 DEFINITIONS 

A. Action Submittals: Written and graphic information that requires Architect's responsive action. 

B. Informational Submittals:  Written information that does not require Architect's approval. 
Submittals may be rejected for not complying with requirements. 

 

 
1.4 SUBMITTAL PROCEDURES 

 
A. General: Electronic copies of CAD Drawings of the Contract Drawings will not be provided by 

Architect for Contractor's use in preparing submittals. 

 
B. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities. 

 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, 

and related activities that require sequential activity. 
2. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 
coordination. 

 
a. Architect reserves the right to withhold action on a submittal requiring coordination 

with other submittals until related submittals are received. 

 
C. Processing Time: Allow enough time for submittal review, including time for resubmittals, as 

follows.  Time for review shall commence on Architect's receipt of submittal. 
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1. Initial Review: Allow 10 days for initial review of each submittal. Allow additional time if 

processing must be delayed to permit coordination with subsequent submittals. Architect 
will advise Contractor when a submittal being processed must be delayed for 
coordination. 

 
D. Identification: Place a permanent label or title block on each submittal for identification. 

 
1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 4 by 5 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Architect. 
3. Include the following information on label for processing and recording action taken: 

 
a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Unique identifier, including revision number. 
i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Other necessary identification. 

 
E. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract Documents on 

submittals. 

 
F. Additional Copies: Unless additional copies are required for final submittal, and unless Architect 

observes noncompliance with provisions of the Contract Documents, initial submittal may serve 
as final submittal. 

 
1. Submit one copy of submittal to concurrent reviewer in addition to specified number of 

copies to Architect. 
2. Additional copies submitted for maintenance manuals will be marked with action taken 

and will be returned. 

 
G. Transmittal: Package each submittal individually and appropriately for transmittal and handling. 

Transmit each submittal using a transmittal form.  Architect will discard submittals received from 
sources other than Contractor. 

 
1. On an attached separate sheet, prepared on Contractor's letterhead, record relevant 

information, requests for data, revisions other than those requested by Architect on 
previous submittals, and deviations from requirements of the Contract Documents, 
including minor variations and limitations.  Include the same label information as the 
related submittal. 

2. Include Contractor's certification stating that information submitted complies with 
requirements of the Contract Documents. 

3. Transmittal Form: Provide locations on form for the following information: 

 
a. Project name. 
b. Date. 
c. Destination (To:). 
d. Source (From:). 
e. Names of subcontractor, manufacturer, and supplier. 
f. Category and type of submittal. 
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g. Submittal purpose and description. 
h. Submittal and transmittal distribution record. 
i. Remarks. 
j. Signature of transmitter. 

 
H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities. Show distribution on transmittal forms. 

 
I. Use for Construction: Use only final submittals with mark indicating action taken by Architect in 

connection with construction. 
 

 
PART 2 - PRODUCTS 

 

 
2.1 ACTION SUBMITTALS 

 
A. General: Prepare and submit Action Submittals required by individual Specification Sections. 

 
1. Number of Copies: Submit five copies of each submittal, unless otherwise indicated. 

Architect will return four copies.  Mark up and retain one returned copy as a Project 
Record Document. 

 
B. Product Data: Collect information into a single submittal for each element of construction and 

type of product or equipment. 

 
1. If information must be specially prepared for submittal because standard printed data are 

not suitable for use, submit as Shop Drawings, not as Product Data. 
2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

 
a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Standard color charts. 
e. Manufacturer's catalog cuts. 
f. Wiring diagrams showing factory-installed wiring. 
g. Printed performance curves. 
h. Operational range diagrams. 
i. Mill reports. 
j. Standard product operating and maintenance manuals. 
k. Compliance with recognized trade association standards. 
l. Compliance with recognized testing agency standards. 
m. Application of testing agency labels and seals. 
n. Notation of coordination requirements. 

 
C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base 

Shop Drawings on reproductions of the Contract Documents or standard printed data. 

 
1. Preparation: Include the following information, as applicable: 

 
a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 



SUBMITTAL PROCEDURES 01330 - 4 

Reston Community Center 
Motor Control Center Replacement 

IFB 2000001610 
Attachment A 
 

 

 

 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, and control 

wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Design calculations. 
j. Compliance with specified standards. 
k. Notation of coordination requirements. 
l. Notation of dimensions established by field measurement. 

 
2. Wiring Diagrams: Differentiate between manufacturer-installed and field-installed wiring. 
3. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop 

Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches. 
4. Number of Copies: Submit three blue- or black-line prints of each submittal, unless prints 

are required for operation and maintenance manuals. Submit five prints where prints are 
required for operation and maintenance manuals.  Architect will retain one print; 
remainder will be returned. Mark up and retain one returned print as a Project Record 
Drawing. 

 
D. Samples: Prepare physical units of materials or products, including the following: 

 
1. Comply with requirements in Division 1 Section "Quality Requirements" for mockups. 
2. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or 

sections of units showing the full range of colors, textures, and patterns available. 
3. Samples for Verification: Submit full-size units or Samples of size indicated, prepared 

from the same material to be used for the Work, cured and finished in manner specified, 
and physically identical with the product proposed for use, and that show full range of 
color and texture variations expected.  Samples include, but are not limited to, the 
following:  partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent 
testing and inspection. 

4. Preparation:  Mount, display, or package Samples in manner specified to facilitate review 
of qualities indicated. Prepare Samples to match Architect's sample where so indicated. 
Attach label on unexposed side that includes the following: 

 
a. Generic description of Sample. 
b. Product name or name of manufacturer. 
c. Sample source. 

 
5. Additional Information: On an attached separate sheet, prepared on Contractor's 

letterhead, provide the following: 

 
a. Size limitations. 
b. Compliance with recognized standards. 
c. Availability. 
d. Delivery time. 

 
6. Submit Samples for review of kind, color, pattern, and texture for a final check of these 

characteristics with other elements and for a comparison of these characteristics between 
final submittal and actual component as delivered and installed. 

 
a. If variation in color, pattern, texture, or other characteristic is inherent in the 

product represented by a Sample, submit at least three sets of paired units that 
show approximate limits of the variations. 
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b. Refer to individual Specification Sections for requirements for Samples that 

illustrate workmanship, fabrication techniques, details of assembly, connections, 
operation, and similar construction characteristics. 

 
7. Number of Samples for Initial Selection: Submit one full set[s] of available choices where 

color, pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line. Architect will return submittal with options selected. 

8. Number of Samples for Verification:  Submit three sets of Samples. Architect will retain 
two Sample sets; remainder will be returned. 

 
a. Submit a single Sample where assembly details, workmanship, fabrication 

techniques, connections, operation, and other similar characteristics are to be 
demonstrated. 

 
9. Disposition:  Maintain sets of approved Samples at Project site, available for quality- 

control comparisons throughout the course of construction activity.  Sample sets may be 
used to determine final acceptance of construction associated with each set. 

 
a. Samples that may be incorporated into the Work are indicated in individual 

Specification Sections. Such Samples must be in an undamaged condition at time 
of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

 
E. Product Schedule or List: Prepare a written summary indicating types of products required for 

the Work and their intended location.  Include the following information in tabular form: 

 
1. Type of product. Include unique identifier for each product. 
2. Number and name of room or space. 
3. Location within room or space. 

 
F. Application for Payment:  Comply with requirements in Division 1 Section "Payment 

Procedures." 

G. Schedule of Values: Comply with requirements in Division 1 Section "Payment Procedures." 

H. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

 
1. Name, address, and telephone number of entity performing subcontract or supplying 

products. 
2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

 

 
2.2 INFORMATIONAL SUBMITTALS 

 
A. General: Prepare and submit Informational Submittals required by other Specification Sections. 

 
1. Number of Copies: Submit two copies of each submittal, unless otherwise indicated. 

Architect will not return copies. 
2. Certificates and Certifications:  Provide a notarized statement that includes signature of 

entity responsible for preparing certification.  Certificates and certifications shall be 
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signed by an officer or other individual authorized to sign documents on behalf of that 
entity. 

3. Test and Inspection Reports:  Comply with requirements in Division 1 Section "Quality 
Requirements." 

 
B. Qualification Data: Prepare written information that demonstrates capabilities and experience of 

firm or person. Include lists of completed projects with project names and addresses, names 
and addresses of architects and owners, and other information specified. 

 
C. Product Certificates: Prepare written statements on manufacturer's letterhead certifying that 

product complies with requirements. 

 
D. Welding Certificates: Prepare written certification that welding procedures and personnel 

comply with requirements. Submit record of Welding Procedure Specification (WPS) and 
Procedure Qualification Record (PQR) on AWS forms.  Include names of firms and personnel 
certified. 

 
E. Installer Certificates: Prepare written statements on manufacturer's letterhead certifying that 

Installer complies with requirements and, where required, is authorized for this specific Project. 

 
F. Manufacturer Certificates: Prepare written statements on manufacturer's letterhead certifying 

that manufacturer complies with requirements.  Include evidence of manufacturing experience 
where required. 

 
G. Material Certificates: Prepare written statements on manufacturer's letterhead certifying that 

material complies with requirements. 

 
H. Material Test Reports: Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting test results of material for compliance with 
requirements. 

 
I. Preconstruction Test Reports: Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting results of tests performed before installation 
of product, for compliance with performance requirements. 

 
J. Compatibility Test Reports: Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product.  Include written recommendations for primers and substrate 
preparation needed for adhesion. 

 
K. Field Test Reports: Prepare reports written by a qualified testing agency, on testing agency's 

standard form, indicating and interpreting results of field tests performed either during 
installation of product or after product is installed in its final location, for compliance with 
requirements. 

 
L. Product Test Reports: Prepare written reports indicating current product produced by 

manufacturer complies with requirements.  Base reports on evaluation of tests performed by 
manufacturer and witnessed by a qualified testing agency, or on comprehensive tests 
performed by a qualified testing agency. 

 
M. Research/Evaluation Reports:  Prepare written evidence, from a model code organization 

acceptable to authorities having jurisdiction, that product complies with building code in effect 
for Project.  Include the following information: 

 
1. Name of evaluation organization. 



SUBMITTAL PROCEDURES 01330 - 7 

Reston Community Center 
Motor Control Center Replacement 

IFB 2000001610 
Attachment A 
 

 

 

 
2. Date of evaluation. 
3. Time period when report is in effect. 
4. Product and manufacturers' names. 
5. Description of product. 
6. Test procedures and results. 
7. Limitations of use. 

 
N. Maintenance Data: Prepare written and graphic instructions and procedures for operation and 

normal maintenance of products and equipment.  Comply with requirements in Division 1 
Section "Closeout Procedures and Operation and Maintenance Data." 

 
O. Design Data:  Prepare written and graphic information, including, but not limited to, performance 

and design criteria, list of applicable codes and regulations, and calculations. Include list of 
assumptions and other performance and design criteria and a summary of loads. Include load 
diagrams if applicable. Provide name and version of software, if any, used for calculations. 
Include page numbers. 

 
P. Manufacturer's Instructions: Prepare written or published information that documents 

manufacturer's recommendations, guidelines, and procedures for installing or operating a 
product or equipment. Include name of product and name, address, and telephone number of 
manufacturer. Include the following, as applicable: 

 
1. Preparation of substrates. 
2. Required substrate tolerances. 
3. Sequence of installation or erection. 
4. Required installation tolerances. 
5. Required adjustments. 
6. Recommendations for cleaning and protection. 

 
Q. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized 

service representative's tests and inspections.  Include the following, as applicable: 

 
1. Name, address, and telephone number of factory-authorized service representative 

making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

 
R. Insurance Certificates and Bonds:  Prepare written information indicating current status of 

insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of 
coverage, amounts of deductibles, if any, and term of the coverage. 

 

 
PART 3 - EXECUTION 

 

 
3.1 CONTRACTOR'S REVIEW 

 
A. Review each submittal and check for compliance with the Contract Documents. Note 

corrections and field dimensions.  Mark with approval stamp before submitting to Architect. 
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B. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name 

and location, submittal number, Specification Section title and number, name of reviewer, date 
of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents. 

 

 
3.2 ARCHITECT'S ACTION 

 
A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and 

will return them without action. 

 
B. Action Submittals: Architect will review each submittal, make marks to indicate corrections or 

modifications required, and return it.  Architect  will stamp each submittal with an action stamp 
and comment sheet and will mark stamp appropriately to indicate action taken, as follows: 

 
1. No Exceptions Taken 

 
2. Make Revisions Noted 

 
3. Revise and Resubmit 

 
4. Not Approved 

 
C. Informational Submittals: Architect will review each submittal and will not return it, or will reject 

and return it if it does not comply with requirements.  Architect will forward each submittal to 
appropriate party. 

 
D. Submittals not required by the Contract Documents will not be reviewed and may be discarded. 

END OF SECTION 01330 
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SECTION 01600 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes the following administrative and procedural requirements: selection of 

products for use in Project; product delivery, storage, and handling; manufacturers' standard 
warranties on products; special warranties; product substitutions; and comparable products. 

 
B. Related Sections include the following: 

1. Division 1 Section "Closeout Procedures" for submitting warranties for contract closeout. 
2. Division  16 Section for specific requirements for warranties on products and installations 

specified to be warranted. 
 

 
1.3 DEFINITIONS 

 
A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or 

taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

 
1. Named Products: Items identified by manufacturer's product name, including make or 

model number or other designation, shown or listed in manufacturer's published product 
literature, that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or 
facility.  Products salvaged or recycled from other projects are not considered new 
products. 

3. Comparable Product: Product that is demonstrated and approved through submittal 
process, or where indicated as a product substitution, to have the indicated qualities 
related to type, function, dimension, in-service performance, physical properties, 
appearance, and other characteristics that equal or exceed those of specified product. 

 
B. Substitutions: Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents and proposed by Contractor. 

 
C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and 

accompanied by the words "basis of design," including make or model number or other 
designation, to establish the significant qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics for purposes of 
evaluating comparable products of other named manufacturers. 

 
D. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for 

a particular product and specifically endorsed by manufacturer to Owner. 
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E. Special Warranty: Written warranty required by or incorporated into the Contract Documents, 

 

 

either to extend time limit provided by manufacturer's warranty or to provide more rights for 
Owner. 

 

 
1.4 SUBMITTALS 

 
A. Product List:  Submit a list, in tabular from, showing specified products. Include generic names 

of products required. Include manufacturer's name and proprietary product names for each 
product. 

 
1. Coordinate product list with Contractor's Construction Schedule and the Submittals 

Schedule. 
2. Form:  Tabulate information for each product under the following column headings: 

 
a. Specification Section number and title. 
b. Generic name used in the Contract Documents. 
c. Proprietary name, model number, and similar designations. 
d. Manufacturer's name and address. 
e. Supplier's name and address. 
f. Installer's name and address. 
g. Projected delivery date or time span of delivery period. 
h. Identification of items that require early submittal approval for scheduled delivery 

date. 

 
3. Completed List: Within 45 days after date of commencement of the Work, submit 3 

copies of completed product list.  Include a written explanation for omissions of data and 
for variations from Contract requirements. 

4. Architect's Action: Architect will respond in writing to Contractor within 15 days of receipt 
of completed product list. Architect's response will include a list of unacceptable product 
selections and a brief explanation of reasons for this action. Architect's response, or lack 
of response, does not constitute a waiver of requirement that products comply with the 
Contract Documents. 

 
B. Substitution Requests: Submit three copies of each request for consideration. Identify product 

or fabrication or installation method to be replaced.  Include Specification Section number and 
title and Drawing numbers and titles. 

 
1. Substitution Request Form:  Use CSI Form 13.1A . 
2. Documentation: Show compliance with requirements for substitutions and the following, 

as applicable: 

 
a. Statement indicating why specified material or product cannot be provided. 
b. Coordination information, including a list of changes or modifications needed to 

other parts of the Work and to construction performed by Owner and separate 
contractors, that will be necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitution with those of 
the Work specified. Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

e. Samples, where applicable or requested. 

f. List of similar installations for completed projects with project names and 
addresses and names and addresses of architects and owners. 
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g. Material test reports from a qualified testing agency indicating and interpreting test 

 

 

results for compliance with requirements indicated. 
h. Research/evaluation reports evidencing compliance with building code in effect for 

Project, from a model code organization acceptable to authorities having 
jurisdiction. 

i. Detailed comparison of Contractor's Construction Schedule using proposed 
substitution with products specified for the Work, including effect on the overall 
Contract Time. If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating lack of availability or delays in delivery. 

j. Cost information, including a proposal of change, if any, in the Contract Sum. 
k. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents and is appropriate for applications indicated. 
l. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce 
indicated results. 

 
3. Architect's Action: If necessary, Architect will request additional information or 

documentation for evaluation within one week of receipt of a request for substitution. 
Architect will notify Contractor of acceptance or rejection of proposed substitution within 
15 days of receipt of request, or 7 days of receipt of additional information or 
documentation, whichever is later. 

 
a. Form of Acceptance: Change Order. 
b. Use product specified if Architect cannot make a decision on use of a proposed 

substitution within time allocated. 

 
C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 1 

Section "Submittal Procedures."  Show compliance with requirements. 
 

 
1.5 QUALITY ASSURANCE 

 
A. Compatibility of Options: If Contractor is given option of selecting between two or more 

products for use on Project, product selected shall be compatible with products previously 
selected, even if previously selected products were also options. 

 

 
1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

 
A. Deliver, store, and handle products using means and methods that will prevent damage, 

deterioration, and loss, including theft.  Comply with manufacturer's written instructions. 

 
1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 
2. Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents and to 
ensure that products are undamaged and properly protected. 

5. Store products to allow for inspection and measurement of quantity or counting of units. 
6. Store materials in a manner that will not endanger Project structure. 
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7. Store products that are subject to damage by the elements, under cover in a weathertight 

 

 

enclosure above ground, with ventilation adequate to prevent condensation. 
8. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
9. Protect stored products from damage. 

 
B. Storage:  Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces.  Coordinate location with Owner. 
 

 
1.7 PRODUCT WARRANTIES 

 
A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 

warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

 
B. Special Warranties: Prepare a written document that contains appropriate terms and 

identification, ready for execution.  Submit a draft for approval before final execution. 

 
1. Manufacturer's Standard Form:  Modified to include Project-specific information and 

properly executed. 
2. Refer to Divisions 2 through 16 Sections for specific content requirements and particular 

requirements for submitting special warranties. 

 
C. Submittal Time: Comply with requirements in Division 1 Section "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT OPTIONS 

 
A. General Product Requirements:  Provide products that comply with the Contract Documents, 

that are undamaged, and unless otherwise indicated, that are new at time of installation. 

 
1. Provide products complete with accessories, trim, finish, fasteners, and other items 

needed for a complete installation and indicated use and effect. 
2. Standard Products: If available, and unless custom products or nonstandard options are 

specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Where products are accompanied by the term "match sample," sample to be matched is 
Architect's. 

6. Descriptive, performance, and reference standard requirements in the Specifications 
establish "salient characteristics" of products. 

7. Or Equal:  Where products are specified by name and accompanied by the term "or 
equal" or "or approved equal" or "or approved," comply with provisions in "Comparable 
Products" Article to obtain approval for use of an unnamed product. 

 
B. Product Selection Procedures:  Procedures for product selection include the following: 
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1. Product:  Where Specification paragraphs or subparagraphs titled "Product" name a 

single product and manufacturer, provide the product named. 

 
a. Substitutions may be considered. 

 
2. Manufacturer/Source: Where Specification paragraphs or subparagraphs titled 

"Manufacturer" or "Source" name single manufacturers or sources, provide a product by 
the manufacturer or from the source named that complies with requirements. 

 
a. Substitutions may be considered. 

 
3. Products:  Where Specification paragraphs or subparagraphs titled "Products" introduce 

a list of names of both products and manufacturers, provide one of the products listed 
that complies with requirements. 

 
a. Substitutions may be considered. 

 
4. Manufacturers: Where Specification paragraphs or subparagraphs titled "Manufacturers" 

introduce a list of manufacturers' names, provide a product by one of the manufacturers 
listed that complies with requirements. 

 
a. Substitutions may be considered. 

 
5. Available Products: Where Specification paragraphs or subparagraphs titled "Available 

Products" introduce a list of names of both products and manufacturers, provide one of 
the products listed or another product that complies with requirements. Comply with 
provisions in "Comparable Products" Article to obtain approval for use of an unnamed 
product. 

6. Available Manufacturers: Where Specification paragraphs or subparagraphs titled 
"Available Manufacturers" introduce a list of manufacturers' names, provide a product by 
one of the manufacturers listed or another manufacturer that complies with requirements. 
Comply with provisions in "Comparable Products" Article to obtain approval for use of an 
unnamed product. 

7. Product Options: Where Specification paragraphs titled "Product Options" indicate that 
size, profiles, and dimensional requirements on Drawings are based on a specific product 
or system, provide either the specific product or system indicated or a comparable 
product or system by another manufacturer.  Comply with provisions in "Product 
Substitutions" Article. 

8. Basis-of-Design Products: Where Specification paragraphs or subparagraphs titled 
"Basis-of-Design Product[s]" are included and also introduce or refer to a list of 
manufacturers' names, provide either the specified product or a comparable product by 
one of the other named manufacturers.  Drawings and Specifications indicate sizes, 
profiles, dimensions, and other characteristics that are based on the product named. 
Comply with provisions in "Comparable Products" Article to obtain approval for use of an 
unnamed product. 

 
a. Substitutions may be considered. 

 
9. Visual Matching Specification:  Where Specifications require matching an established 

Sample, select a product (and manufacturer) that complies with requirements and 
matches Architect's sample. Architect's decision will be final on whether a proposed 
product matches satisfactorily. 
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a. If no product available within specified category matches satisfactorily and 

complies with other specified requirements, comply with provisions of the Contract 
Documents on "substitutions" for selection of a matching product. 

 
10. Visual Selection Specification:  Where Specifications include the phrase "as selected 

from manufacturer's colors, patterns, textures" or a similar phrase, select a product (and 
manufacturer) that complies with other specified requirements. 

 
a. Standard Range: Where Specifications include the phrase "standard range of 

colors, patterns, textures" or similar phrase, Architect will select color, pattern, or 
texture from manufacturer's product line that does not include premium items. 

b. Full Range:  Where Specifications include the phrase "full range of colors, 
patterns, textures" or similar phrase, Architect will select color, pattern, or texture 
from manufacturer's product line that includes both standard and premium items. 

 
11. Allowances:  Refer to individual Specification Sections and "Allowance" provisions in 

Division 1 for allowances that control product selection and for procedures required for 
processing such selections. 

 

 
2.2 PRODUCT SUBSTITUTIONS 

 
A. Timing:  Architect will consider requests for substitution if received within 45 days after the 

Notice to Proceed. Requests received after that time may be considered or rejected at 
discretion of Architect. 

 
B. Conditions:  Architect will consider Contractor's request for substitution when the following 

conditions are satisfied. If the following conditions are not satisfied, Architect will return 
requests without action, except to record noncompliance with these requirements: 

 
1. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities Owner 
must assume. Owner's additional responsibilities may include compensation to Architect 
for redesign and evaluation services, increased cost of other construction by Owner, and 
similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract Documents. 
3. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 
4. Substitution request is fully documented and properly submitted. 
5. Requested substitution will not adversely affect Contractor's Construction Schedule. 
6. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
7. Requested substitution is compatible with other portions of the Work. 
8. Requested substitution has been coordinated with other portions of the Work. 
9. Requested substitution provides specified warranty. 
10. If requested substitution involves more than one contractor, requested substitution has 

been coordinated with other portions of the Work, is uniform and consistent, is compatible 
with other products, and is acceptable to all contractors involved. 

 

 
2.3 COMPARABLE PRODUCTS 

 
A. Where products or manufacturers are specified by name, submit the following, in addition to 

other required submittals, to obtain approval of an unnamed product: 
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1. Evidence that the proposed product does not require extensive revisions to the Contract 

Documents, that it is consistent with the Contract Documents and will produce the 
indicated results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications. Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

 

 
PART 3 - EXECUTION (Not Used) 

END OF SECTION 01600 
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SECTION 01731 - CUTTING AND PATCHING 

CUTTING AND PATCHING 01731 - 1 

 

 

 
 

PART 1 - GENERAL 
 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes procedural requirements for cutting and patching. 

B. Related Sections include the following: 

1. Division 1 Section "Selective Demolition" for demolition of selected portions of the 
building for alterations. 

 

 
1.3 DEFINITIONS 

 
A. Cutting: Removal of existing construction necessary to permit installation or performance of 

other Work. 

 
B. Patching:  Fitting and repair work required to restore surfaces to original conditions after 

installation of other Work. 
 

 
1.4 SUBMITTALS 

 
A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days 

before the time cutting and patching will be performed, requesting approval to proceed. Include 
the following information: 

 
1. Extent:  Describe cutting and patching, show how they will be performed, and indicate 

why they cannot be avoided. 
2. Changes to Existing Construction:  Describe anticipated results. Include changes to 

structural elements and operating components as well as changes in building's 
appearance and other significant visual elements. 

3. Products: List products to be used and firms or entities that will perform the Work. 
4. Dates:  Indicate when cutting and patching will be performed. 
5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List 

utilities that will be relocated and those that will be temporarily out of service. Indicate 
how long service will be disrupted. 

6. Structural Elements: Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing integration of 
reinforcement with original structure. 

 

 
1.5 QUALITY ASSURANCE 
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A. Structural Elements: Do not cut and patch structural elements in a manner that could change 

their load-carrying capacity or load-deflection ratio. 

 
B. Operational Elements: Do not cut and patch operating elements and related components in a 

manner that results in reducing their capacity to perform as intended or that results in increased 
maintenance or decreased operational life or safety. 

 
1. Primary operational systems and equipment. 
2. Air or smoke barriers. 
3. Fire-protection systems. 
4. Control systems. 
5. Communication systems. 
6. Conveying systems. 
7. Electrical wiring systems. 
8. Operating systems of special construction in Division 13 Sections. 

 
C. Miscellaneous Elements: Do not cut and patch the following elements or related components in 

a manner that could change their load-carrying capacity, that results in reducing their capacity 
to perform as intended, or that results in increased maintenance or decreased operational life or 
safety. 

 
1. Water, moisture, or vapor barriers. 
2. Membranes and flashings. 
3. Exterior curtain-wall construction. 
4. Equipment supports. 
5. Piping, ductwork, vessels, and equipment. 
6. Noise- and vibration-control elements and systems. 

 
D. Visual Requirements: Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or 
in occupied spaces in a manner that would, in Architect's opinion, reduce the building's 
aesthetic qualities. Remove and replace construction that has been cut and patched in a 
visually unsatisfactory manner. 

 
1. If possible, retain original Installer or fabricator to cut and patch exposed Work listed 

below. If it is impossible to engage original Installer or fabricator, engage another 
recognized, experienced, and specialized firm. 

 
a. Processed concrete finishes. 
b. Preformed metal panels. 
c. Roofing. 
d. Firestopping. 
e. Window wall system. 
f. Fluid-applied flooring. 
g. Wall covering. 
h. HVAC enclosures, cabinets, or covers. 

 
E. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties involved 

in cutting and patching, including mechanical and electrical trades. Review areas of potential 
interference and conflict. Coordinate procedures and resolve potential conflicts before 
proceeding. 

 

 
1.6 WARRANTY 
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A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or 

damaged during cutting and patching operations, by methods and with materials so as not to 
void existing warranties. 

 

 
PART 2 - PRODUCTS 

 

 
2.1 MATERIALS 

 
A. General: Comply with requirements specified in other Sections of these Specifications. 

 
B. Existing Materials: Use materials identical to existing materials. For exposed surfaces, use 

materials that visually match existing adjacent surfaces to the fullest extent possible. 

 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will match the visual and functional performance of existing materials. 
 

 
PART 3 - EXECUTION 

 

 
3.1 EXAMINATION 

 
A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to 

be performed. 

 
1. Compatibility: Before patching, verify compatibility with and suitability of substrates, 

including compatibility with existing finishes or primers. 
2. Proceed with installation only after unsafe or unsatisfactory conditions have been 

corrected. 
 

 
3.2 PREPARATION 

 
A. Temporary Support: Provide temporary support of Work to be cut. 

 
B. Protection: Protect existing construction during cutting and patching to prevent damage. 

Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

 
C. Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage 

to adjoining areas. 
 

 
3.3 PERFORMANCE 

 
A. General:  Employ skilled workers to perform cutting and patching. Proceed with cutting and 

patching at the earliest feasible time, and complete without delay. 

 
1. Cut existing construction to provide for installation of other components or performance of 

other construction, and subsequently patch as required to restore surfaces to their 
original condition. 
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B. Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction. If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

 
1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping. Cut holes and slots as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces. Temporarily cover 
openings when not in use. 

2. Existing Finished Surfaces: Cut or drill from the exposed or finished side into concealed 
surfaces. 

3. Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill. 
4. Excavating and Backfilling: Comply with requirements in applicable Division 2 Sections 

where required by cutting and patching operations. 
5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 

removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

 
C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 

following performance of other Work.  Patch with durable seams that are as invisible as 
possible.  Provide materials and comply with installation requirements specified in other 
Sections of these Specifications. 

 
1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate integrity of installation. 
2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will eliminate evidence of 
patching and refinishing. 

3. Floors and Walls: Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space. Provide an even 
surface of uniform finish, color, texture, and appearance.  Remove existing floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

 
a. Where patching occurs in a painted surface, apply primer and intermediate paint 

coats over the patch and apply final paint coat over entire unbroken surface 
containing the patch. Provide additional coats until patch blends with adjacent 
surfaces. 

 
4. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even- 

plane surface of uniform appearance. 
5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a 

weathertight condition. 
 
 

END OF SECTION 01731 
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SECTION 01732 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes the following: 

 
1. Demolition and removal of selected portions of a building or structure. 
2. Demolition and removal of selected site elements. 
3. Repair procedures for selective demolition operations. 

 

 
1.3 DEFINITIONS 

 
A. Remove: Detach items from existing construction and legally dispose of them off-site, unless 

indicated to be removed and salvaged or removed and reinstalled. 

 
B. Remove and Salvage: Detach items from existing construction and deliver them to Owner 

ready for reuse. 

 
C. Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and 

reinstall them where indicated. 

 
D. Existing to Remain: Existing items of construction that are not to be removed and that are not 

otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 
 

 
1.4 MATERIALS OWNERSHIP 

 
A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 

indicated to remain Owner's property, demolished materials shall become Contractor's property 
and shall be removed from Project site. 

 

 
1.5 SUBMITTALS 

 
A. Schedule of Selective Demolition Activities:  Indicate the following: 

 
1. Detailed sequence of selective demolition and removal work, with starting and ending 

dates for each activity. 
2. Interruption of utility services. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Use of  stairs. 

 
B. Inventory:  After selective demolition is complete, submit a list of items that have been removed 

and salvaged. 
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1.6 QUALITY ASSURANCE 

 
A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work 

similar in material and extent to that indicated for this Project. 

B. Professional Engineer Qualifications:  Comply with Division 1 Section "Quality Requirements." 

C. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning selective demolition.  Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

 
D. Standards: Comply with ANSI A10.6 and NFPA 241. 

 

 
1.7 PROJECT CONDITIONS 

 
A. Owner assumes no responsibility for condition of areas to be selectively demolished. 

 
1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner 

as far as practical. 

 
B. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 

Work. 

 
1. Hazardous materials will be removed by Owner before start of the Work. 
2. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner.  Hazardous materials will be removed by Owner 
under a separate contract. 

 
C. Storage or sale of removed items or materials on-site will not be permitted. 

 

 
1.8 WARRANTY 

 
A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or 

damaged during selective demolition, by methods and with materials so as not to void existing 
warranties. 

 

 
PART 2 - PRODUCTS 

 

 
2.1 REPAIR MATERIALS 

 
A. Use repair materials identical to existing materials. 

 
1. If identical materials are unavailable or cannot be used for exposed surfaces, use 

materials that visually match existing adjacent surfaces to the fullest extent possible. 
2. Use materials whose installed performance equals or surpasses that of existing 

materials. 

 
B. Comply with material and installation requirements specified in individual Specification Sections. 

PART 3 - EXECUTION 
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3.1 EXAMINATION 

 
A. Verify that utilities have been disconnected and capped. 

 
B. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 

 
C. Inventory and record the condition of items to be removed and reinstalled and items to be 

removed and salvaged. 

 
D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 

function or design are encountered, investigate and measure the nature and extent of conflict. 
Promptly submit a written report to Architect. 

 
E. Engage a professional engineer to survey condition of building to determine whether removing 

any element might result in structural deficiency or unplanned collapse of any portion of 
structure or adjacent structures during selective demolition operations. 

 
F. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 

activities. 
 

 
3.2 UTILITY SERVICES 

 
A. Existing Utilities: Maintain services indicated to remain and protect them against damage 

during selective demolition operations. 

 
B. Utility Requirements: Locate, identify, disconnect, and seal or cap off indicated utilities serving 

areas to be selectively demolished. 

 
1. Owner will arrange to shut off indicated utilities when requested by Contractor. 
2. Arrange to shut off indicated utilities with utility companies. 
3. If utility services are required to be removed, relocated, or abandoned, before proceeding 

with selective demolition provide temporary utilities that bypass area of selective 
demolition and that maintain continuity of service to other parts of building. 

4. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing. 

 
C. Utility Requirements: Refer to mechanical and electrical drawings for shutting off, 

disconnecting, removing, and sealing or capping utilities.  Do not start selective demolition work 
until utility disconnecting and sealing have been completed and verified in writing. 

 

 
3.3 PREPARATION 

 
A. Pest Control:  Employ a certified, licensed exterminator to treat building and to control rodents 

and vermin before and during selective demolition operations. 

 
B. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

 
1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used 

facilities without permission from Owner and authorities having jurisdiction. Provide 
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alternate routes around closed or obstructed traffic ways if required by governing 
regulations. 

2. Protect existing site improvements, appurtenances, and landscaping to remain. 

 
C. Temporary Facilities: Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent buildings and facilities to remain. 
 

 
1. Provide temporary weather protection, during interval between selective demolition of 

existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 

2. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

3. Cover and protect furniture, furnishings, and equipment that have not been removed. 

 
D. Temporary Enclosures: Provide temporary enclosures for protection of existing building and 

construction, in progress and completed, from exposure, foul weather, other construction 
operations, and similar activities.  Provide temporary weathertight enclosure for building 
exterior. 

 

 
3.4 POLLUTION CONTROLS 

 
A. Disposal:  Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 

 
1. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 

 
B. Cleaning:  Clean adjacent structures and improvements of dust, dirt, and debris caused by 

selective demolition operations.  Return adjacent areas to condition existing before selective 
demolition operations began. 

 

 
 
 
 

3.5 SELECTIVE DEMOLITION 

 
A. General:  Demolish and remove existing construction only to the extent required by new 

construction and as indicated.  Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

 
1. Proceed with selective demolition systematically, from higher to lower level. Complete 

selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 
remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of 
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hidden space before starting flame-cutting operations.  Maintain portable fire-suppression 
devices during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
7. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 
8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
9. Dispose of demolished items and materials promptly. 
10. Return elements of construction and surfaces that are to remain to condition existing 

before selective demolition operations began. 

 
B. Removed and Salvaged Items:  Comply with the following: 

 
1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

C. Removed and Reinstalled Items:  Comply with the following: 

1. Clean and repair items to functional condition adequate for intended reuse. Paint 
equipment to match new equipment. 

2. Pack or crate items after cleaning and repairing.  Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated.  Comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

 
D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 

during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and reinstalled in their original locations 
after selective demolition operations are complete. 

 
E. Masonry:  Demolish in small sections. Cut masonry at junctures with construction to remain, 

using power-driven saw, then remove masonry between saw cuts. 

 
F. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, then break up and 

remove. 

 
G. Resilient Floor Coverings: Remove floor coverings and adhesive according to 

recommendations in RFCI-WP and its Addendum. 

 
1. Remove residual adhesive and prepare substrate for new floor coverings by one of the 

methods recommended by RFCI. 

 
H. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants. 

 

 
3.6 PATCHING AND REPAIRS 

 
A. General:  Promptly repair damage to adjacent construction caused by selective demolition 

operations. 
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B. Repairs:  Where repairs to existing surfaces are required, patch to produce surfaces suitable for 

new materials. 

 
C. Finishes:  Restore exposed finishes of patched areas and extend restoration into adjoining 

construction in a manner that eliminates evidence of patching and refinishing. 

 
D. Floors and Walls: Where walls or partitions that are demolished extend one finished area into 

another, patch and repair floor and wall surfaces in the new space. Provide an even surface of 
uniform finish color, texture, and appearance.  Remove existing floor and wall coverings and 
replace with new materials, if necessary, to achieve uniform color and appearance. 

 
1. Patch with durable seams that are as invisible as possible. Provide materials and comply 

with installation requirements specified in other Sections of these Specifications. 
2. Where patching occurs in a painted surface, apply primer and intermediate paint coats 

over patch and apply final paint coat over entire unbroken surface containing patch. 
Provide additional coats until patch blends with adjacent surfaces. 

3. Where feasible, test and inspect patched areas after completion to demonstrate integrity 
of installation. 

 
E. Ceilings:  Patch and repair existing ceilings as necessary to provide an even-plane surface of 

uniform appearance. 
 

 
3.7 DISPOSAL OF DEMOLISHED MATERIALS 

 
A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials to 

accumulate on-site. 

 
B. Burning: Do not burn demolished materials. 

 
C. Burning:  Burning of demolished materials will be permitted only at designated areas on 

Owner's property, providing required permits are obtained. Provide full-time monitoring for 
burning materials until fires are extinguished. 

 
D. Disposal: Transport demolished materials off Owner's property and legally dispose of them. 

END OF SECTION 01732 
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SECTION 01770 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes administrative and procedural requirements for contract closeout, 

including, but not limited to, the following: 

 
1. Inspection procedures. 
2. Project Record Documents. 
3. Operation and maintenance manuals. 
4. Warranties. 
5. Instruction of Owner's personnel. 
6. Final cleaning. 

 
B. Related Sections include the following: 

 
1. Division 1 Section "Payment Procedures" for requirements for Applications for Payment 

for Substantial and Final Completion. 
2. Division 1 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
3. Divisions 2 through 16 Sections for specific closeout and special cleaning requirements 

for products of those Sections. 
 

 
1.3 SUBSTANTIAL COMPLETION 

 
A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 

Completion, complete the following.  List items below that are incomplete in request. 

 
1. Prepare a list of items to be completed and corrected (punch list), the value of items on 

the list, and reasons why the Work is not complete. 
2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities. Include occupancy permits, operating certificates, and similar 
releases. 

5. Prepare and submit Project Record Documents, operation and maintenance manuals, 
Final Completion construction photographs, damage or settlement surveys, property 
surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location designated by 
Owner.  Label with manufacturer's name and model number where applicable. 

7. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's 
personnel of changeover in security provisions. 
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8. Complete startup testing of systems. 

 

 

9. Submit test/adjust/balance records. 
10. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
11. Advise Owner of changeover in heat and other utilities. 

12. Submit changeover information related to Owner's occupancy, use, operation, and 
maintenance. 

13. Complete final cleaning requirements, including touchup painting. 
14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

 
B. Inspection:  Submit a written request for inspection for Substantial Completion. On receipt of 

request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements. Architect will prepare the Certificate of Substantial Completion after inspection or 
will notify Contractor of items, either on Contractor's list or additional items identified by 
Architect, that must be completed or corrected before certificate will be issued. 

 
1. Reinspection: Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 
2. Results of completed inspection will form the basis of requirements for Final Completion. 

 

 
1.4 FINAL COMPLETION 

 
A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 

Completion, complete the following: 

 
1. Submit a final Application for Payment according to Division 1 Section "Payment 

Procedures." 
2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 

completed or corrected (punch list), endorsed and dated by Architect. The certified copy 
of the list shall state that each item has been completed or otherwise resolved for 
acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements. 

4. Submit pest-control final inspection report and warranty. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. 

 
B. Inspection:  Submit a written request for final inspection for acceptance. On receipt of request, 

Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. 
Architect will prepare a final Certificate for Payment after inspection or will notify Contractor of 
construction that must be completed or corrected before certificate will be issued. 

 
1. Reinspection: Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 
 

 
1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

 
A. Preparation:  Submit three copies of list.  Include name and identification of each space and 

area affected by construction operations for incomplete items and items needing correction 
including, if necessary, areas disturbed by Contractor that are outside the limits of construction. 

 
1. Organize list of spaces in sequential order. 



CLOSEOUT PROCEDURES 01770 - 3 

Reston Community Center 
Motor Control Center Replacement 

IFB 2000001610 
Attachment A 
 

 

 

 
2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems. 
3. Include the following information at the top of each page: 

 
a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

 

 
1.6 PROJECT RECORD DOCUMENTS 

 
A. General:  Do not use Project Record Documents for construction purposes. Protect Project 

Record Documents from deterioration and loss.  Provide access to Project Record Documents 
for Architect's reference during normal working hours. 

 
B. Record Drawings: Maintain and submit one set of blue- or black-line white prints of Contract 

Drawings and Shop Drawings. 

 
1. Mark Record Prints to show the actual installation where installation varies from that 

shown originally. Require individual or entity who obtained record data, whether 
individual or entity is Installer, subcontractor, or similar entity, to prepare the marked-up 
Record Prints. 

 
a. Give particular attention to information on concealed elements that cannot be 

readily identified and recorded later. 
b. Accurately record information in an understandable drawing technique. 
c. Record data as soon as possible after obtaining it.  Record and check the markup 

before enclosing concealed installations. 
d. Mark Contract Drawings or Shop Drawings, whichever is most capable of showing 

actual physical conditions, completely and accurately.  Where Shop Drawings are 
marked, show cross-reference on Contract Drawings. 

 
2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 

between changes for different categories of the Work at the same location. 
3. Mark important additional information that was either shown schematically or omitted 

from original Drawings. 
4. Note Construction Change Directive numbers, Change Order numbers, alternate 

numbers, and similar identification where applicable. 
5. Identify and date each Record Drawing; include the designation "PROJECT RECORD 

DRAWING" in a prominent location.  Organize into manageable sets; bind each set with 
durable paper cover sheets. Include identification on cover sheets. 

 
C. Record Specifications: Submit one copy of Project's Specifications, including addenda and 

contract modifications. Mark copy to indicate the actual product installation where installation 
varies from that indicated in Specifications, addenda, and contract modifications. 

 
1. Give particular attention to information on concealed products and installations that 

cannot be readily identified and recorded later. 
2. Mark copy with the proprietary name and model number of products, materials, and 

equipment furnished, including substitutions and product options selected. 
3. Note related Change Orders, Record Drawings, where applicable. 
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D. Miscellaneous Record Submittals:  Assemble miscellaneous records required by other 

Specification Sections for miscellaneous record keeping and submittal in connection with actual 
performance of the Work. Bind or file miscellaneous records and identify each, ready for 
continued use and reference. 

 

 
1.7 OPERATION AND MAINTENANCE MANUALS 

 

 
1.8 WARRANTIES 

 
A. Submittal Time: Submit written warranties on request of Architect for designated portions of the 

Work where commencement of warranties other than date of Substantial Completion is 
indicated. 

 
B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of 

designated portions of the Work that are completed and occupied or used by Owner during 
construction period by separate agreement with Contractor. 

 
C. Organize warranty documents into an orderly sequence based on the table of contents of the 

Project Manual. 

 
1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, 

thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project name, and name of Contractor. 

 

 
PART 2 - PRODUCTS 

 

 
2.1 MATERIALS 

 
A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

 

 
PART 3 - EXECUTION 

 

 
3.1 DEMONSTRATION AND TRAINING 

 
A. Instruction:  Instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, 

and equipment not part of a system. 

 
1. Provide instructors experienced in operation and maintenance procedures. 
2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal 

operation, provide similar instruction at the start of each season. 
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3. Schedule training with Owner, through Architect, with at least seven days' advance 

notice. 
4. Coordinate instructors, including providing notification of dates, times, length of 

instruction, and course content. 

 
B. Program Structure: Develop an instruction program that includes individual training modules for 

each system and equipment not part of a system, as required by individual Specification 
Sections.  For each training module, develop a learning objective and teaching outline. Include 
instruction for the following: 

 
1. System design and operational philosophy. 
2. Review of documentation. 
3. Operations. 
4. Adjustments. 
5. Troubleshooting. 
6. Maintenance. 
7. Repair. 

 

 
3.2 FINAL CLEANING 

 
A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply 

with local laws and ordinances and Federal and local environmental and antipollution 
regulations. 

 
B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning. Clean each 

surface or unit to condition expected in an average commercial building cleaning and 
maintenance program. Comply with manufacturer's written instructions. 

 
1. Complete the following cleaning operations before requesting inspection for certification 

of Substantial Completion for entire Project or for a portion of Project: 

 
a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 

including landscape development areas, of rubbish, waste material, litter, and 
other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.  Avoid disturbing natural 
weathering of exterior surfaces. Restore reflective surfaces to their original 
condition. 

g. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

shampoo if visible soil or stains remain. 
j. Clean transparent materials, including mirrors and glass in doors and windows. 

Remove glazing compounds and other noticeable, vision-obscuring materials. 
Replace chipped or broken glass and other damaged transparent materials. 
Polish mirrors and glass, taking care not to scratch surfaces. 

k. Remove labels that are not permanent. 



CLOSEOUT PROCEDURES 01770 - 6 

Reston Community Center 
Motor Control Center Replacement 

IFB 2000001610 
Attachment A 
 

 

 

 
l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces. 

Replace finishes and surfaces that cannot be satisfactorily repaired or restored or 
that already show evidence of repair or restoration. 

 
1) Do not paint over "UL" and similar labels, including mechanical and 

electrical nameplates. 

 
m. Wipe surfaces of mechanical and electrical equipment, and similar equipment. 

Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

n. Replace parts subject to unusual operating conditions. 
o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 

resulting from water exposure. 
p. Replace disposable air filters and clean permanent air filters. Clean exposed 

surfaces of diffusers, registers, and grills. 
q. Clean ducts, blowers, and coils if units were operated without filters during 

construction. 
r. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 

Replace burned-out bulbs, and those noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent and mercury vapor fixtures to comply 
with requirements for new fixtures. 

s. Leave Project clean and ready for occupancy. 

 
C. Pest Control: Engage an experienced, licensed exterminator to make a final inspection and rid 

Project of rodents, insects, and other pests.  Prepare a report. 

 
D. Comply with safety standards for cleaning.  Do not burn waste materials. Do not bury debris or 

excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous 
materials into drainage systems.  Remove waste materials from Project site and dispose of 
lawfully. 

 

 
END OF SECTION 01770 
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SECTION 01782 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes administrative and procedural requirements for preparing operation and 

maintenance manuals, including the following: 

 
1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Operation manuals for systems, subsystems, and equipment. 
4. Maintenance manuals for the care and maintenance of products, materials, and finishes, 

systems and equipment. 

 
B. Related Sections include the following: 

1. Division 1 Section "Submittal Procedures" for submitting copies of submittals for 
operation and maintenance manuals. 

2. Division 1 Section "Closeout Procedures" for submitting operation and maintenance 
manuals. 

3. Division 16 Section for specific operation and maintenance manual requirements for 
products in those Sections. 

 

 
1.3 DEFINITIONS 

 
A. System:  An organized collection of parts, equipment, or subsystems united by regular 

interaction. 

 
B. Subsystem: A portion of a system with characteristics similar to a system. 

 

 
1.4 SUBMITTALS 

 
A. Initial Submittal: Submit 2 draft copies of each manual at least 15 days before requesting 

inspection for Substantial Completion.  Include a complete operation and maintenance 
directory.  Architect will return 1 copy of draft and mark whether general scope and content of 
manual are acceptable. 

 
B. Final Submittal: Submit 1 copy of each manual in final form at least 15 days before final 

inspection.  Architect will return copy with comments within 15 days after final inspection. 

 
1. Correct or modify each manual to comply with Architect's comments. Submit 3 copies of 

each corrected manual within 15 days of receipt of Architect's comments. 
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1.5 COORDINATION 

 
A. Where operation and maintenance documentation includes information on installations by more 

than one factory-authorized service representative, assemble and coordinate information 
furnished by representatives and prepare manuals. 

 

 
PART 2 - PRODUCTS 

 

 
2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

 
A. Organization: Include a section in the directory for each of the following: 

 
1. List of documents. 
2. List of systems. 
3. List of equipment. 
4. Table of contents. 

 
B. List of Systems and Subsystems:  List systems alphabetically. Include references to operation 

and maintenance manuals that contain information about each system. 

 
C. List of Equipment: List equipment for each system, organized alphabetically by system. For 

pieces of equipment not part of system, list alphabetically in separate list. 

 
D. Tables of Contents: Include a table of contents for each emergency, operation, and 

maintenance manual. 

 
E. Identification: In the documentation directory and in each operation and maintenance manual, 

identify each system, subsystem, and piece of equipment with the same designation used in the 
Contract Documents. If no designation exists, assign a designation according to ASHRAE 
Guideline 4, "Preparation of Operating and Maintenance Documentation for Building Systems." 

 

 
2.2 MANUALS, GENERAL 

 
A. Organization: Unless otherwise indicated, organize each manual into a separate section for 

each system and subsystem, and a separate section for each piece of equipment not part of a 
system.  Each manual shall contain the following materials, in the order listed: 

 
1. Title page. 
2. Table of contents. 
3. Manual contents. 

 
B. Title Page: Enclose title page in transparent plastic sleeve. Include the following information: 

 
1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name, address, and telephone number of Contractor. 
6. Name and address of Architect. 
7. Cross-reference to related systems in other operation and maintenance manuals. 
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C. Table of Contents: List each product included in manual, identified by product name, indexed to 

the content of the volume, and cross-referenced to Specification Section number in Project 
Manual. 

 
1. If operation or maintenance documentation requires more than one volume to 

accommodate data, include comprehensive table of contents for all volumes in each 
volume of the set. 

 
D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 

system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder. 

 
1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 

accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on 
spine to hold label describing contents and with pockets inside covers to hold folded 
oversize sheets. 

 
a. If two or more binders are necessary to accommodate data of a system, organize 

data in each binder into groupings by subsystem and related components. Cross- 
reference other binders if necessary to provide essential information for proper 
operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of contents. 
Indicate volume number for multiple-volume sets. 

 
2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section. Mark each 

tab to indicate contents. Include typed list of products and major components of 
equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual. 

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic 
software diskettes for computerized electronic equipment. 

4. Supplementary Text: Prepared on 8-1/2-by-11-inch, 20-lb/sq. ft. white bond paper. 
5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text. 

 
a. If oversize drawings are necessary, fold drawings to same size as text pages and 

use as foldouts. 
b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 

envelopes and bind envelopes in rear of manual.  At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations. 

 

 
2.3 EMERGENCY MANUALS 

 
A. Content: Organize manual into a separate section for each of the following: 

 
1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

 
B. Type of Emergency: Where applicable for each type of emergency indicated below, include 

instructions and procedures for each system, subsystem, piece of equipment, and component: 

 
1. Fire. 
2. Flood. 
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3. Gas leak. 
4. Water leak. 
5. Power failure. 
6. Water outage. 
7. System, subsystem, or equipment failure. 
8. Chemical release or spill. 

 
C. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, 

and similar codes and signals.  Include responsibilities of Owner's operating personnel for 
notification of Installer, supplier, and manufacturer to maintain warranties. 

 
D. Emergency Procedures:  Include the following, as applicable: 

 
1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

 

 
2.4 OPERATION MANUALS 

 
A. Content:  In addition to requirements in this Section, include operation data required in 

individual Specification Sections and the following information: 

 
1. System, subsystem, and equipment descriptions. 
2. Performance and design criteria if Contractor is delegated design responsibility. 
3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

B. Descriptions: Include the following: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include the following, as applicable: 

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 



Reston Community Center 
Motor Control Center Replacement 

IFB 2000001610 
Attachment A 
 

OPERATION AND MAINTENANCE DATA 01782 - 5 

 

 

 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

 
D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls 

as installed. 

 
E. Piped Systems: Diagram piping as installed, and identify color-coding where required for 

identification. 
 

 
2.5 PRODUCT MAINTENANCE MANUAL 

 
A. Content: Organize manual into a separate section for each product, material, and finish. 

Include source information, product information, maintenance procedures, repair materials and 
sources, and warranties and bonds, as described below. 

 
B. Source Information: List each product included in manual, identified by product name and 

arranged to match manual's table of contents.  For each product, list name, address, and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual. 

 
C. Product Information: Include the following, as applicable: 

 
1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

 
D. Maintenance Procedures:  Include manufacturer's written recommendations and the following: 

 
1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

 
E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 

related services. 

 
F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds. 

 
1. Include procedures to follow and required notifications for warranty claims. 

 

 
2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL 

 
A. Content:  For each system, subsystem, and piece of equipment not part of a system, include 

source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance 
service contracts, and warranty and bond information, as described below. 
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B. Source Information: List each system, subsystem, and piece of equipment included in the 

manual, identified by product name and arranged to match manual's table of contents. For 
each product, list name, address, and telephone number of Installer or supplier and 
maintenance service agent, and cross-reference Specification Section number and title in 
Project Manual. 

 
C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation 

including the following information for each component part or piece of equipment: 

 
1. Standard printed maintenance instructions and bulletins. 
2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly. 
3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

 
D. Maintenance Procedures: Include the following information and items that detail essential 

maintenance procedures: 

 
1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training videotape, if available. 

 
E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 

required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

 
1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 

quarterly, semiannual, and annual frequencies. 
2. Maintenance and Service Record:  Include manufacturers' forms for recording 

maintenance. 

 
F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with 

parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services. 

 
G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and 

telephone number of service agent. 

 
H. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds. 

 
1. Include procedures to follow and required notifications for warranty claims. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

 
A. Emergency Manual: Assemble a complete set of emergency information indicating procedures 

for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated. 
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B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care 

and maintenance of each product, material, and finish incorporated into the Work. 

 
C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 

data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system. 

 
1. Engage a factory-authorized service representative to assemble and prepare information 

for each system, subsystem, and piece of equipment not part of a system. 
2. Prepare a separate manual for each system and subsystem, in the form of an 

instructional manual for use by Owner's operating personnel. 

 
D. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include 

only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract Documents. 
Identify data applicable to the Work and delete references to information not applicable. 

 
1. Prepare supplementary text if manufacturers' standard printed data are not available and 

where the information is necessary for proper operation and maintenance of equipment 
or systems. 

 
E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control sequence 
and flow diagrams. Coordinate these drawings with information contained in Record Drawings 
to ensure correct illustration of completed installation. 

 
1. Do not use original Project Record Documents as part of operation and maintenance 

manuals. 
2. Comply with requirements of newly prepared Record Drawings in Division 1 Section 

"Project Record Documents." 

 
F. Comply with Division 1 Section "Closeout Procedures" for the schedule for submitting operation 

and maintenance documentation. 
 

 
END OF SECTION 01782 
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SECTION 03300 - CAST-IN-PLACE CONCRETE (LIMITED APPLICATIONS) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section specifies cast-in-place concrete, including reinforcement, concrete materials, mix 

design, placement procedures, and finishes. 

 
B. Related Sections include the following: 

 
1. Division 2 Section "Earthwork". 

 

 
1.3 SUBMITTALS 

 
A. General: In addition to the following, comply with submittal requirements in ACI 301. 

B. Product Data: For each type of manufactured material and product indicated. 

C. Design Mixes: For each concrete mix. 
 

 
1.4 QUALITY ASSURANCE 

 
A. Installer Qualifications: An experienced installer who has completed concrete work similar in 

material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 

 
B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 

products complying with ASTM C 94 requirements for production facilities and equipment. 

 
C. Source Limitations: Obtain each type of cement of the same brand from the same 

manufacturer's plant, each aggregate from one source, and each admixture from the same 
manufacturer. 

 
D. Comply with ACI 301, "Specification for Structural Concrete," including the following, unless 

modified by the requirements of the Contract Documents. 

 
1. General requirements, including submittals, quality assurance, acceptance of structure, 

and protection of in-place concrete. 
2. Formwork and form accessories. 
3. Steel reinforcement and supports. 
4. Concrete mixtures. 
5. Handling, placing, and constructing concrete. 
6. Lightweight concrete. 
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PART 2 - PRODUCTS 

 

 
2.1 FORMWORK 

 
A. Furnish formwork and form accessories according to ACI 301. 

 

 
2.2 STEEL REINFORCEMENT 

 
A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed. 

B. Plain-Steel Wire: ASTM A 82, as drawn. 

C. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into flat 
sheets. 

 
D. Deformed-Steel Welded Wire Fabric:  ASTM A 497, flat sheet. 

 

 
2.3 CONCRETE MATERIALS 

 
A. Portland Cement: ASTM C 150, Types I or II or Type I/II. 

 
B. Normal-Weight Aggregate: ASTM C 33, uniformly graded, not exceeding 1-1/2-inch nominal 

size. 

 
C. Lightweight Aggregate:  ASTM C 330. 

 
D. Water:  Potable and complying with ASTM C 94. 

 

 
2.4 ADMIXTURES 

 
A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water- 

soluble chloride ions by mass of cement and to be compatible with other admixtures. Do not 
use admixtures containing calcium chloride. 

 
B. Air-Entraining Admixture:  ASTM C 260. 

 
C. Water-Reducing Admixture: ASTM C 494, Type A. 

 
D. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 

 
E. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E. 

F. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 

 
2.5 RELATED MATERIALS 

 
A. Vapor Retarder: Multi-ply reinforced polyethylene sheet, ASTM E 1745, Class C, not less than 

7.8 mils thick; or polyethylene sheet, ASTM D 4397, not less than 10 mils thick. 
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B. Fine-Graded Granular Material:  Clean mixture of crushed stone, crushed gravel, and 

manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a No. 4 sieve 
and 10 to 30 percent passing a No. 100 sieve; complying with deleterious substance limits of 
ASTM C 33 for fine aggregates. 

 
C. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or 

self-expanding cork. 
 

 
2.6 CURING MATERIALS 

 
A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 

to fresh concrete. 

 
B. Water: Potable. 

 
C. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B. 

 
D. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, 

Class A. 
 

 
2.7 CONCRETE MIXES 

 
A. Comply with ACI 301 requirements for concrete mixtures. 

 
B. Prepare design mixes, proportioned according to ACI 301, for normal-weight concrete 

determined by either laboratory trial mix or field test data bases, as follows: 
 

1. Compressive Strength (28 Days):  3500 psi. 
2. Slump:  4 inches. 

 
C. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of 

placement having an air content of 6.0 percent within a tolerance of plus 1.0 or minus 1.5 
percent. 

 
1. Air content of trowel-finished interior concrete floors shall not exceed 3.0 percent. 

 
D. Lightweight Structural Concrete Mix:  ASTM C 330, proportioned to produce concrete with a 

minimum compressive strength of 3000 psi at 28 days and a calculated equilibrium unit weight 
of 110 lb/cu. ft. plus or minus 3 lb/cu. ft, as determined by ASTM C 567. Concrete slump at 
point of placement shall be the minimum necessary for efficient mixing, placing, and finishing. 

 
1. Limit slump to 5 inches for troweled slabs and 4 inches for other slabs. 

 

 
2.8 CONCRETE MIXING 

 
A. Ready-Mixed Concrete:  Comply with ASTM C 94. 

 
1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 
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PART 3 - EXECUTION 

 

 
3.1 FORMWORK 

 
A. Design, construct, erect, shore, brace, and maintain formwork according to ACI 301. 

 

 
3.2 VAPOR RETARDER 

 
A. Install, protect, and repair vapor-retarder sheets according to ASTM E 1643; place sheets in 

position with longest dimension parallel with direction of pour. 

 
B. Lap joints 6 inches and seal with manufacturer's recommended tape. 

 
1. Cover vapor retarder with fine-graded granular material, moisten, and compact with 

mechanical equipment to elevation tolerances of plus 0 inch or minus 3/4 inch. 
 

 
3.3 STEEL REINFORCEMENT 

 
A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 

reinforcement. 

 
1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 

placing concrete. 
 

 
3.4 JOINTS 

 
A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

 
B. Construction Joints: Locate and install so as not to impair strength or appearance of concrete, 

at locations indicated or as approved by Architect. 

 
1. Extend joint fillers full width and depth of joint, terminating flush with finished concrete 

surface, unless otherwise indicated. 

 
C. Contraction (Control) Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, 

sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at 
least one-fourth of the concrete thickness, as follows: 

 
1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing 

each edge of joint with groover tool to a radius of 1/8 inch. Repeat grooving of 
contraction joints after applying surface finishes.  Eliminate groover marks on concrete 
surfaces. 

 

 
3.5 CONCRETE PLACEMENT 

 
A. Comply with recommendations in ACI 304R for measuring, mixing, transporting, and placing 

concrete. 

 
B. Do not add water to concrete during delivery, at Project site, or during placement. 
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C. Consolidate concrete with mechanical vibrating equipment. 

 

 
3.6 FINISHING FORMED SURFACES 

 
A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes 

and defective areas repaired and patched, and fins and other projections exceeding 1/4 inch in 
height rubbed down or chipped off. 

 
1. Apply to concrete surfaces not exposed to public view. 

 
B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in 

an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and 
defective areas. Completely remove fins and other projections. 

 
C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 

adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

 

 
3.7 FINISHING UNFORMED SURFACES 

 
A. General:  Comply with ACI 302.1R for screeding, restraightening, and finishing operations for 

concrete surfaces. Do not wet concrete surfaces. 

 
B. Screed surfaces with a straightedge and strike off.  Begin initial floating using bull floats or 

darbies to form a uniform and open-textured surface plane before excess moisture or 
bleedwater appears on the surface. 

 
1. Do not further disturb surfaces before starting finishing operations. 

 
C. Float Finish:  Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to 

floor and slab surfaces to be covered with fluid-applied or sheet waterproofing, built-up or 
membrane roofing, or sand-bed terrazzo. 

 
D. Trowel Finish: Apply a hard trowel finish to surfaces indicated and to floor and slab surfaces 

exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a 
cleavage membrane, paint, or another thin film-finish coating system. 

 
E. Nonslip Broom Finish: Apply a nonslip broom finish to surfaces indicated and to exterior 

concrete platforms, steps, and ramps.  Immediately after float finishing, slightly roughen 
trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route. 

 

 
3.8 TOLERANCES 

 
A. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

 

 
3.9 CONCRETE PROTECTION AND CURING 

 
A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection, and follow recommendations 
in ACI 305R for hot-weather protection during curing. 
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B. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

 
C. Begin curing after finishing concrete, but not before free water has disappeared from concrete 

surface. 

 
D. Curing Methods: Cure formed and unformed concrete for at least seven days by moisture 

curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows: 

 
1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 

following materials: 

 
a. Water. 
b. Continuous water-fog spray. 

 
2. Curing Compound: Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating and repair 
damage during curing period. 

 

 
3.10 FIELD QUALITY CONTROL 

 
A. Testing Agency: Engage a qualified independent testing and inspecting agency to sample 

materials, perform tests, and submit test reports during concrete placement according to 
requirements specified in this Article.  Perform tests according to ACI 301. 

 
B. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to 

sample materials, perform tests, and submit test reports during concrete placement. Tests will 
be performed according to ACI 301. 

 
1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 

mix exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. 
yd. or fraction thereof. 

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or 
fraction thereof of each concrete mix placed each day. 

 

 
3.11 REPAIRS 

 
A. Remove and replace concrete that does not comply with requirements in this Section. 

END OF SECTION 03301 
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SECTION 16075 - ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. Section Includes: 

 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Equipment identification labels. 

 

 
1.3 ACTION SUBMITTALS 

 
A. Product Data: For each electrical identification product indicated. 

 

 
1.4  QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

 

 
1.5 COORDINATION 

 
A. Coordinate identification names, abbreviations, colors, and other features with requirements in 

other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by 
codes, standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

 
B. Coordinate  installation  of  identifying  devices  with  completion  of  covering  and  painting  of 

surfaces where devices are to be applied. 

 
C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 

 

 
2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

 
A. Colors for Raceways Carrying Circuits at 600 V or Less: 

 

1. Black letters on an orange field. 
2. Legend: Indicate voltage. 

 
B. Self-Adhesive  Vinyl  Labels  for  Raceways  Carrying  Circuits  at 600 V  or  Less:    Preprinted, 

flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label. 

 
C. Write-On Tags:   Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet 

and cable tie for attachment to conductor or cable. 
 

1. Marker  for  Tags: Permanent,  waterproof,  black  ink  marker  recommended  by  tag 
manufacturer. 

 

 
2.2 CONDUCTOR IDENTIFICATION MATERIALS 

 
A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) 

thick by 1 to 2 inches (25 to 50 mm) wide. 

 
B. Self-Adhesive Vinyl Labels:   Preprinted, flexible label laminated with a clear, weather- and 

chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

 
C. Write-On Tags:   Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet 

and cable tie for attachment to conductor or cable. 
 

1. Marker  for  Tags: Permanent,  waterproof,  black  ink  marker  recommended  by  tag 
manufacturer. 

 

 
2.3 EQUIPMENT IDENTIFICATION LABELS 

 
A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 

letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm). 
 

 
2.4 CABLE TIES 

 
A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 

nylon. 
 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:   12,000 psi (82.7 

MPa). 
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color:  Black except where used for color-coding. 
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PART 3 - EXECUTION 

 

 

 
 
3.1 INSTALLATION 

 
A. Verify identity of each item before installing identification products. 

 
B. Location:  Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment. 

 
C. Apply identification devices to surfaces that require finish after completing finish work. 

 
D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 

methods recommended by manufacturer of identification device. 

 
E. Cable Ties: For attaching tags.  Use general-purpose type, except as listed below: 

 

1. Outdoors: UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

 

 
3.2 IDENTIFICATION SCHEDULE 

 
A. Accessible Raceways for Circuits More Than 30 A, and 120 V to ground:   Identify with self- 

adhesive vinyl label. Install labels at 30-foot (10-m) maximum intervals. 

 
B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 

box of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage. 

 
C. Power-Circuit Conductor Identification, 600 V or Less:   For conductors in pull and junction 

boxes use color-coding conductor tape to identify the phase. 
 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 
below for ungrounded conductors. 

 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

 

b. Colors for 208/120-V Circuits: 
 

1) Phase A: Black. 
2) Phase B: Red. 
3) Phase C: Blue. 

 

c. Colors for 480/277-V Circuits: 
 

1) Phase A: Brown. 
2) Phase B: Orange. 
3) Phase C: Yellow. 

 
d. Field-Applied, Color-Coding Conductor Tape:   Apply in half-lapped turns for a 

minimum distance of 6 inches (150 mm) from terminal points and in boxes where 
splices or taps are made.  Apply last two turns of tape with no tension to prevent 
possible unwinding. Locate bands to avoid obscuring factory cable markings. 
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D. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 

 

 

signal connections. 
 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 

 
E. Equipment Identification Labels:   On each unit of equipment, install unique designation label 

that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual. 
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

 

1. Labeling Instructions: 
 

a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label. 
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, 
use labels 2 inches (50 mm) high. 

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label. 
c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 
 

2. Equipment to Be Labeled: 
 

a. Panelboards:     Typewritten  directory  of  circuits  in  the  location  provided  by 
panelboard manufacturer. Provide typewritten revised schedule for all existing 
panelboards modified during construction. Panelboard identification shall be self- 
adhesive, engraved, laminated acrylic or melamine label. 

b. Motor Control Centers, each protective device 
c. Enclosures and electrical cabinets. 
d. Enclosed switches. 
e. Enclosed circuit breakers. 
f. Enclosed controllers. 
g. Contactors. 

 

 
END OF SECTION 16075 
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SECTION 16120 - CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes the following: 

 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

 

 
1.3 DEFINITIONS 

 
A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

 
1.4 ACTION SUBMITTALS 

 
A. Product Data: For each type of product indicated. 

 

 
1.5  INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

 
1.6 QUALITY ASSURANCE 

 
A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

 
B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

 
A. Available Manufacturers:   Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
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B. Manufacturers: Subject to  compliance  with  requirements, provide products by one of the 

 

 

following: 
 

1. American Insulated Wire Corp.; a Leviton Company. 
2. General Cable Corporation. 
3. Senator Wire & Cable Company. 
4. Southwire Company. 

 
C. Copper Conductors: Comply with NEMA WC 70. 

 
D. Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN. 

 
E. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC with ground 

wire. 
 

 
2.2 CONNECTORS AND SPLICES 

 
A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 
B. Manufacturers: Subject to  compliance  with  requirements, provide products by one of the 

following: 
 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

 
C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 

and class for application and service indicated. 
 

 
PART 3 - EXECUTION 

 

 
3.1 CONDUCTOR MATERIAL APPLICATIONS 

 
A. Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

 

 
3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 

METHODS 

 
A. Exposed Feeders and Branch Circuits: Type THHN-THWN, single conductors in raceway. 

 
B. Branch Circuits Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, 

single conductors in raceway. 

 
C. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless- 

steel, wire-mesh, strain relief device at terminations to suit application. 

 
D. Control Circuits: Type THHN-THWN, in raceway. 
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3.3 INSTALLATION OF CONDUCTORS 

 
A. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 

must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

 
B. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 

not damage cables or raceway. 

 
C. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 

and follow surface contours where possible. 

 
D. Identify   and  color-code   conductors   and  cables   according  to   Section 16075   "Electrical 

Identification." 
 

 
3.4 CONNECTIONS 

 
A. Tighten  electrical  connectors  and  terminals  according  to  manufacturer's  published  torque- 

tightening values.   If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

 
B. Make splices and taps that are compatible with conductor material and that possess equivalent 

or better mechanical strength and insulation ratings than unspliced conductors. 

 
C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inches (300 mm) of slack. 

 

 
3.5 FIRESTOPPING 

 
A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 

original fire-resistance rating of assembly. 
 

 
3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 
 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test feeder conductors for compliance with requirements. 

2. Perform  each  visual  and  mechanical  inspection  and  electrical  test  stated  in  NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance,  perform  an  infrared  scan  of  each  splice  in  cables  and  conductors 
No. 6 AWG and larger.  Remove box and equipment covers so splices are accessible to 
portable scanner. 

 

a. Instrument:  Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values.  Provide calibration record for 
device. 

b. Record of Infrared Scanning:   Prepare a certified report that identifies splices 
checked and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 
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C. Test Reports: Prepare a written report to record the following: 

 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

 
D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 16120 
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SECTION 16130 - RACEWAYS AND BOXES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. Section Includes: 

 

1. Metal conduits, tubing, and fittings. 
2. Boxes, enclosures, and cabinets. 

 

 
1.3 DEFINITIONS 

 
A. ENT:  Electrical nonmetallic tubing. 

 
B. GRC:  Galvanized rigid steel conduit. 

C. RNC:  Rigid nonmetallic conduit. 

 
1.4 ACTION SUBMITTALS 

 
A. Product Data: For surface raceways, hinged-cover enclosures, and cabinets. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

 
A. Manufacturers: Subject  to  compliance  with  requirements, available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 
1. AFC Cable Systems, Inc. 
2. Allied Tube & Conduit; a Tyco International Ltd. Co. 
3. O-Z/Gedney; a brand of EGS Electrical Group. 
4. Republic Conduit. 
5. Southwire Company. 
6. Thomas & Betts Corporation. 
7. Western Tube and Conduit Corporation. 
8. Wheatland Tube Company; a division of John Maneely Company. 

 
B. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and application. 

 
C. GRC:  Comply with ANSI C80.1 and UL 6. 
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D. FMC:  Comply with UL 1; zinc-coated steel. 

E. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360. 

F. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B. 
 

1. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch (1 mm), 
with overlapping sleeves protecting threaded joints. 

 

 
2.2 NONMETALLIC CONDUIT AND TUBING 

 
A. Available Manufacturers:   Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

1. AFC Cable Systems, Inc. 
2. CANTEX Inc. 
3. CertainTeed Corp.; Pipe & Plastics Group. 
4. Condux International, Inc. 
5. Lamson & Sessions; Carlon Electrical Products. 
6. RACO; a Hubbell Company. 
7. Thomas & Betts Corporation. 

B. ENT:  NEMA TC 13. 

C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

D. LFNC:  UL 1660. 

E. Fittings for ENT and RNC: NEMA TC 3; match to conduit or tubing type and material. 

F. Fittings for LFNC: UL 514B. 

 
2.3 BOXES, ENCLOSURES, AND CABINETS 

 
A. Manufacturers:    Subject  to  compliance  with  requirements, available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

1. Cooper Technologies Company; Cooper Crouse-Hinds. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman; a Pentair company. 
5. Hubbell Incorporated; Killark Division. 
6. O-Z/Gedney; a brand of EGS Electrical Group. 
7. Thomas & Betts Corporation. 

 
B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets 

installed in wet locations shall be listed for use in wet locations. 

 
C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

 
D. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 50 lb 

(23 kg).  Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) 
shall be listed and marked for the maximum allowable weight. 

 
E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 
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F. Device Box Dimensions: 4 inches by 2-1/8 inches by 2-1/8 inches deep (100 mm by 60 mm by 

60 mm deep). 

 
G. Cabinets: 

 

1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 
 

 
PART 3 - EXECUTION 

 

 
3.1 RACEWAY APPLICATION 

 
A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

 

1. Conduit: GRC. 
2. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
3. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

 
B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

 

1. Exposed, in Mechanical Room:  ENT 
2. Exposed and Subject to Physical Damage:  GRC. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment: LFMC 
4. Boxes and Enclosures:  NEMA 250, Type 1. 

 
C. Minimum Raceway Size:  3/4-inch (21-mm) trade size. 

 
D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

 

1. Rigid Steel Conduit:  Use threaded rigid steel conduit fittings unless otherwise indicated. 
Comply with NEMA FB 2.10. 

2. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 
NEMA FB 2.20. 

 

 
3.2 INSTALLATION 

 
A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 

on  Drawings  or  in  this  article  are  stricter.    Comply  with  NFPA 70  limitations  for  types  of 
raceways allowed in specific occupancies and number of floors. 

 
B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot- 

water pipes.  Install horizontal raceway runs above water and steam piping. 

 
C. Complete raceway installation before starting conductor installation. 

 
D. Arrange stub-ups so curved portions of bends are not visible above finished slab. 
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E. Install no more than the equivalent of three 90-degree bends in any conduit run except for 

control wiring conduits, for which fewer bends are allowed.  Support within 12 inches (300 mm) 
of changes in direction. 

 
F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 

Install conduits parallel or perpendicular to building lines. 

 
G. Support conduit within 12 inches (300 mm) of enclosures to which attached. 

 
H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:   Apply 

listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

 
I. Install raceways square to the enclosure and terminate at enclosures with locknuts.   Install 

locknuts hand tight plus 1/4 turn more. 

 
J. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings 

in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 

 
K. Cut conduit perpendicular to the length.  For conduits 2-inch (53-mm) trade size and larger, use 

roll cutter or a guide to make cut straight and perpendicular to the length. 

 
L. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 

less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each 
end of pull wire.  Cap underground raceways designated as spare above grade alongside 
raceways in use. 

 
M. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches (1830 

mm) of flexible conduit for equipment subject to vibration, noise transmission, or movement; and 
for transformers and motors. 

 

1. Use LFMC in damp or wet locations. 

 
N. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 

vertical channel. 

 
O. Locate boxes so that cover or plate will not span different building finishes. 

 
P. Support boxes of three gangs or more from more than one side by spanning two framing 

members or mounting on brackets specifically designed for the purpose. 

 
Q. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by 

conduits. 
 

 
3.3 FIRESTOPPING 

 
A. Install firestopping at penetrations of fire-rated floor and wall assemblies. 

 

 
3.4 PROTECTION 

 
A. Protect coatings, finishes, and cabinets from damage and deterioration. 

 

1. Repair   damage   to   galvanized   finishes   with   zinc-rich   paint   recommended   by 
manufacturer. 
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2. Repair  damage  to  PVC  coatings  or  paint  finishes  with  matching  touchup  coating 

recommended by manufacturer. 
 

 
END OF SECTION 16130 
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SECTION 16140 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. Section Includes: 

 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Weather-resistant receptacles. 
3. Snap switches 
4. Wall-switch 

 

 
1.3 DEFINITIONS 

 
A. GFCI:  Ground-fault circuit interrupter. 

 
B. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

 

 
1.4 ACTION SUBMITTALS 

 
A. Product Data: For each type of product. 

 

 
1.5  INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

 
1.6 CLOSEOUT SUBMITTALS 

 
A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing- 

label warnings and instruction manuals that include labeling conditions. 
 

 
PART 2 - PRODUCTS 

 

 
2.1 MANUFACTURERS 

 
A. Manufacturers'  Names: Shortened  versions  (shown  in  parentheses)  of  the  following 

manufacturers' names are used in other Part 2 articles: 
 

1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
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3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand (Pass & Seymour). 

 
B. Source Limitations:   Obtain each type of wiring device and associated wall plate from single 

source from single manufacturer. 
 

 
2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

 
A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 
 

 
2.3 STRAIGHT-BLADE RECEPTACLES 

 
A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 

Configuration 5-20R, UL 498, and FS W-C-596. 
 

1. Products:  Subject  to  compliance  with  requirements,  available  products  that  may  be 
incorporated into the Work include, but are not limited to, the following: 

 

a. Cooper; 5351 (single), CR5362 (duplex). 
b. Hubbell; HBL5351 (single), HBL5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5361 (single), 5362 (duplex). 

 

2.4  GFCI RECEPTACLES 

A. General Description: 
 

1. Straight blade, non-feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 
3. Include  indicator  light  that shows  when  the  GFCI  has malfunctioned and no  longer 

provides proper GFCI protection. 

 
B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

 

a. Cooper; VGF20. 
b. Hubbell; GFR5352L. 
c. Pass & Seymour; 2095. 
d. Leviton; 7590. 

 

 
2.5 TOGGLE SWITCHES 

 
A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

 

a. Single Pole: 
 

1) Cooper; AH1221. 
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2) Hubbell; HBL1221. 
3) Leviton; 1221-2. 
4) Pass & Seymour; CSB20AC1. 

 

b. Two Pole: 
 

1) Cooper; AH1222. 
2) Hubbell; HBL1222. 
3) Leviton; 1222-2. 
4) Pass & Seymour; CSB20AC2. 

c. Three Way: 

1) Cooper; AH1223. 
2) Hubbell; HBL1223. 
3) Leviton; 1223-2. 
4) Pass & Seymour; CSB20AC3. 

d. Four Way: 

1) Cooper; AH1224. 
2) Hubbell; HBL1224. 
3) Leviton; 1224-2. 
4) Pass & Seymour; CSB20AC4. 

 

 
2.6 WALL PLATES 

 
A. Single and combination types shall match corresponding wiring devices. 

 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material  for  Finished  Spaces:     0.035-inch-  (1-mm-)  thick,  satin-finished,  Type 302 

stainless steel. 
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations. 

 
B. Wet-Location,  Weatherproof  Cover  Plates: NEMA 250,  complying  with  Type 3R,  weather- 

resistant, die-cast aluminum with lockable cover. 
 

 
PART 3 - EXECUTION 

 

 
3.1 INSTALLATION 

 
A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 

indicated. 

 
B. Coordination with Other Trades: 

 

1. Protect installed devices and their boxes.  Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against 
outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 
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4. Install wiring devices after all wall preparation, including painting, is complete. 

 
C. Conductors: 

 

1. Do not strip insulation from conductors until right before they are spliced or terminated on 
devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 
 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pig tailing existing conductors is permitted, provided the outlet box is large enough. 

 
D. Device Installation: 

 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) 
in length. 

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

 
E. Receptacle Orientation: 

 

1. Install ground pin of vertically and horizontally mounted receptacles to match existing 

 
F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 

outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 
 

 
3.2 GFCI RECEPTACLES 

 
A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 

not required. 
 

 
3.3 IDENTIFICATION 

 
A. Comply with Section 16075 "Electrical Identification." 

 
B. Identify each receptacle with panelboard identification and circuit number.  Use hot, stamped, or 

engraved machine printing with and durable wire markers or tags inside outlet boxes. 
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3.4 FIELD QUALITY CONTROL 

 
A. Perform the following tests and inspections: 

 

1. Test Instruments: Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout 

or illuminated digital-display indicators of measurement. 

 
B. Tests for Convenience Receptacles: 

 

1. Line Voltage: Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is unacceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

 
C. Wiring device will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

 
END OF SECTION 16140 
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SECTION 16410 - ENCLOSED SWITCHES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. Section Includes: 

 

1. Fusible switches. 
2. Nonfusible switches. 
3. Enclosures. 

 

 
1.3 DEFINITIONS 

 
A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 
 

 
1.4 ACTION SUBMITTALS 

 
A. Product Data:  For each type of enclosed switch, accessory, and component indicated.  Include 

dimensioned elevations, sections, weights, and manufacturers' technical data on features, 
performance, electrical characteristics, ratings, accessories, and finishes. 

 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Detail  features,  characteristics,  ratings,  and  factory  settings  of  individual  overcurrent 

protective devices, accessories, and auxiliary components. 

 

1.5  INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 
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1.6 CLOSEOUT SUBMITTALS 

 
A. Operation and Maintenance Data:  For enclosed switches to include in emergency, operation, 

and maintenance manuals.   In addition to items specified in Section 01782 "Operation and 
Maintenance Data," include the following: 

 

1. Manufacturer's written instructions for testing and adjusting enclosed switches. 
 

 
1.7 QUALITY ASSURANCE 

 
A. Source Limitations:   Obtain enclosed switches, overcurrent protective devices, components, 

and accessories, within same product category, from single source from single manufacturer. 

 
B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 
 

 
1.8 PROJECT CONDITIONS 

 
A. Environmental  Limitations:    Rate  equipment  for  continuous  operation  under  the  following 

conditions unless otherwise indicated: 
 

1. Ambient  Temperature: Not  less  than  minus  22  deg F  (minus  30  deg C)  and  not 
exceeding 104 deg F (40 deg C). 

2. Altitude: Not exceeding 6600 feet (2010 m). 

 
B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary electric service according to requirements indicated: 

 
1. Notify Owner no fewer than seven days in advance of proposed interruption of electric 

service. 
2. Indicate method of providing temporary electric service. 
3. Do not proceed with interruption of electric service without Owner's written permission. 
4. Comply with NFPA 70E. 

 

 
1.9 COORDINATION 

 
A. Coordinate layout and installation of switches and components with equipment served and 

adjacent surfaces.   Maintain required workspace clearances and required clearances for 
equipment access doors and panels. 

 

 
PART 2 - PRODUCTS 

 

 
2.1 FUSIBLE SWITCHES 

 
A. Manufacturers:    Subject  to  compliance  with  requirements, available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
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B. Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller:  UL 98 and NEMA KS 1, 

horsepower rated, with cartridge fuse interiors to accommodate fuses, lockable handle with 
capability to accept two padlocks, and interlocked with cover in closed position. 

 
C. Type HD, Heavy Duty, Single Throw, 600-V ac:  UL 98 and NEMA KS 1, horsepower rated, with 

clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept 
three padlocks, and interlocked with cover in closed position. 

 
D. Accessories: 

 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral  Kit: Internally  mounted;  insulated,  capable  of  being  grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
 

 
2.2 NONFUSIBLE SWITCHES 

 
A. Manufacturers:    Subject  to  compliance  with  requirements, available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 
B. Basis-of-Design  Product:    Subject  to  compliance  with  requirements,  provide  comparable 

product by one of the following: 
 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

 
C. Type GD, General Duty, Single Throw, 600 A and Smaller:  UL 98 and NEMA KS 1, horsepower 

rated, lockable handle with capability to accept two padlocks, and interlocked with cover in 
closed position. 

 
D. Type HD, Heavy Duty, Single Throw, 600-V ac:   UL 98 and NEMA KS 1, horsepower rated, 

lockable handle with capability to accept three padlocks, and interlocked with cover in closed 
position. 

 
E. Accessories: 

 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral  Kit: Internally  mounted;  insulated,  capable  of  being  grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
 

 
2.3 ENCLOSURES 

 
A. Enclosed  Switches:     NEMA AB 1,  NEMA KS 1,  NEMA 250,  and  UL 50,  to  comply  with 

environmental conditions at installed location. 
 

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations: NEMA 250, Type 3R. 
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PART 3 - EXECUTION 

 

 
3.1 EXAMINATION 

 
A. Examine elements and surfaces to receive enclosed switches for compliance with installation 

tolerances and other conditions affecting performance of the Work. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

 
3.2 INSTALLATION 

 
A. Install individual wall-mounted switches with tops at uniform height unless otherwise indicated. 

 
B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 

temporary blocking of moving parts from enclosures and components. 

 
C. Install fuses in fusible devices. 

D. Comply with NECA 1. 

 
3.3 IDENTIFICATION 

 
A. Comply with requirements in Section 16075 "Electrical Identification." 

 

1. Identify  field-installed  conductors,  interconnecting  wiring,  and  components;  provide 
warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 
 

 
3.4 FIELD QUALITY CONTROL 

 
A. Perform tests and inspections. 

 

1. Manufacturer's Field Service:   Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

 
B. Acceptance Testing Preparation: 

 

1. Test  insulation  resistance  for  each  enclosed  switch,  component,  connecting  supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 

 
C. Tests and Inspections: 

 

1. Perform  each  visual  and  mechanical  inspection  and  electrical  test  stated  in  NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct  malfunctioning  units  on-site,  where  possible,  and  retest  to  demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Test  and  adjust  controls,  remote  monitoring,  and  safeties.    Replace  damaged  and 
malfunctioning controls and equipment. 

 
D. Enclosed switches will be considered defective if they do not pass tests and inspections. 
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3.5 ADJUSTING 

 
A. Adjust  moving  parts  and  operable  components  to  function  smoothly,  and  lubricate  as 

recommended by manufacturer. 
 

 
END OF SECTION 16410 
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SECTION 16442 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. General Conditions of the Contract, including Special Provisions shall apply to this Section. 

 

 
1.2 SUMMARY 

 
A. Section Includes: 

 

1. Lighting and appliance branch-circuit panelboards. 
 

 
1.3 SUBMITTALS 

 
A. Product  Data:   For each type  of  panelboard,  switching and overcurrent protective device, 

transient voltage suppression device, accessory, and component indicated.  Include dimensions 
and manufacturers' technical data on features, performance, electrical characteristics, ratings, 
and finishes. 

 
B. Shop Drawings: For each panelboard and related equipment. 

 

1. Include  dimensioned  plans,  elevations,  sections,  and  details.    Show  tabulations  of 
installed devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Features, characteristics, ratings, and factory settings of individual overcurrent protective 

devices and auxiliary components. 
6. Include wiring diagrams for power, signal, and control wiring. 
7. Include  time-current  coordination  curves  for  each  type  and  rating  of  overcurrent 

protective device included in panelboards.  Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device. 

 
C. Field Quality-Control Reports: 

 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

 
D. Operation and Maintenance Data:  For panelboards and components to include in emergency, 

operation, and maintenance manuals.  Include the following: 
 

1. Manufacturer's  written  instructions  for  testing  and  adjusting  overcurrent  protective 
devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments. 
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1.4 QUALITY ASSURANCE 

 
A. Source  Limitations:    Obtain  panelboards,  overcurrent  protective  devices,  components,  and 

accessories from single source from single manufacturer. 

 
B. Product  Selection  for  Restricted  Space:     Drawings  indicate  maximum  dimensions  for 

panelboards including clearances between panelboards and adjacent surfaces and other items. 
Comply with indicated maximum dimensions. 

 
C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 
 

 
1.5 DELIVERY, STORAGE, AND HANDLING 

 
A. Handle and prepare panelboards for installation according to NEMA PB 1. 

 

 
1.6 PROJECT CONDITIONS 

 
A. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 

 
B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary electric service according to requirements indicated: 

 

1. Notify Owner in writing no fewer than five days in advance of proposed interruption of 
electric service. 

2. Do not proceed with interruption of electric service without Owner's written permission 
received 48 hours prior to scheduled interruption. 

3. Comply with NFPA 70E. 
 

 
1.7 COORDINATION 

 
A. Coordinate layout and installation of panelboards and components with other construction that 

penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. 
Maintain required workspace clearances and required clearances for equipment access doors 
and panels. 

 
B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor- 

bolt inserts into bases. 
 

 
PART 2 - PRODUCTS 

 

2.1  GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Enclosures Surface-mounted cabinets. 
 

1. Rated for environmental conditions at installed location. 
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a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 

 

2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match 
box dimensions; for flush-mounted fronts, overlap box. 

 

3. Finishes: 
 

a. Panels and Trim:  Steel, factory finished immediately after cleaning and pretreating 
with manufacturer's standard two-coat, baked-on finish consisting of prime coat 
and thermosetting topcoat. 

b. Back Boxes: Galvanized steel. 
 

4. Directory  Card: Inside  panelboard  door,  mounted  in  metal  frame  with  transparent 
protective cover. 

 
B. Incoming Mains Location: Top. 

 
C. Phase, Neutral, and Ground Buses: 

 

1. Material: Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:   Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box. 
 

D. Conductor Connectors:  Suitable for use with conductor material and sizes. 
 

1. Material: Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs:  Mechanical type. 
3. Ground Lugs and Bus-Configured Terminators:  Compression type. 
4. Feed-Through Lugs: Mechanical type, suitable for use with conductor material.  Locate at 

opposite end of bus from incoming lugs or main device. 

 
E. Future   Devices: Mounting   brackets,   bus   connections,   filler   plates,   and   necessary 

appurtenances required for future installation of devices. 

 
F. Panelboard  Short-Circuit  Current  Rating: Fully  rated  to  interrupt  symmetrical  short-circuit 

current available at terminals. 
 

 
2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

 
A. Manufacturers: Subject to  compliance  with  requirements, provide products by one of the 

following manufacturers offering products that may be incorporated into the Work include: 
 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Square D; a brand of Schneider Electric. 

 
B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains:  Circuit breaker or lugs only. 

D. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing 
adjacent units. 

 
E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 
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2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

 
A. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet 

available fault currents. 
 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 
and instantaneous magnetic trip element for short circuits.   Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger. 

 

2. Current-Limiting Circuit Breakers:   Frame sizes 400 A and smaller; let-through ratings 
less than NEMA FU 1, RK-5. 

 

3. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 
 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 
c. Application   Listing: Appropriate   for   application;   Type SWD   for   switching 

fluorescent  lighting  loads;  Type HID  for  feeding  fluorescent  and  high-intensity 
discharge (HID) lighting circuits. 

 

 
PART 3 - EXECUTION 

 

 
3.1 EXAMINATION 

 
A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1. 

 
B. Examine panelboards before installation.   Reject panelboards that are damaged or rusted or 

have been subjected to water saturation. 

 
C. Examine  elements  and  surfaces  to  receive  panelboards  for  compliance  with  installation 

tolerances and other conditions affecting performance of the Work. 

 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

 
3.2 INSTALLATION 

 
A. Install panelboards and accessories according to NEMA PB 1.1. 

 
B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 

temporary blocking of moving parts from panelboards. 

 
C. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated. 

 
D. Mount  panelboard  cabinet  plumb  and  rigid  without  distortion  of  box. Mount  recessed 

panelboards with fronts uniformly flush with wall finish and mating with back box. 

 
E. Install overcurrent protective devices and controllers not already factory installed. 

 

1. Set field-adjustable, circuit-breaker trip ranges. 

F. Install filler plates in unused spaces. 

G. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 
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H. Comply with NECA 1. 

 

 
3.3 IDENTIFICATION 

 
A. Identify  field-installed conductors,  interconnecting wiring, and components; provide warning 

signs complying with Division 16 Section "Electrical Identification." 

 
B. Panelboard   Nameplates:      Label   each   panelboard   with   a   nameplate   complying   with 

requirements for identification specified in Division 16 Section “Electrical Identification." 

 
C. Device  Nameplates:    Label  each  branch  circuit  device  in  distribution  panelboards  with  a 

nameplate  complying  with  requirements  for  identification  specified  in  Division 16  Section 
"Electrical Identification." 

 

 
3.4 FIELD QUALITY CONTROL 

 
A. Perform tests and inspections. 

 

1. Manufacturer's Field Service:   Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

2. Test  insulation  resistance  for  each  panelboard  bus,  component,  connecting  supply, 
feeder, and control circuit. 

3. Test continuity of each circuit. 

 
B. Tests and Inspections: 

 

1. Perform  each  visual  and  mechanical  inspection  and  electrical  test  stated  in  NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct  malfunctioning  units  on-site,  where  possible,  and  retest  to  demonstrate 
compliance; otherwise, replace with new units and retest. 

 
C. Panelboards will be considered defective if they do not pass tests and inspections. 

 
D. Prepare test and inspection reports, including a report that identifies panelboards included and 

that describes scanning results.  Include notation of deficiencies detected, remedial action taken 
and observations after remedial action. 

 

 
3.5 ADJUSTING 

 
A. Adjust  moving  parts  and  operable  component  to  function  smoothly,  and  lubricate  as 

recommended by manufacturer. 
 

 
END OF SECTION 16442 
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SECTION 16443 - MOTOR-CONTROL CENTERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. Section includes MCCs for use with ac circuits rated 600 V and less and having the following 

factory-installed components: 
 

1. Incoming main lugs and OCPDs. 
2. Full-voltage magnetic controllers. 
3. Feeder-tap units. 
4. Instrumentation. 
5. Auxiliary devices. 

 

 
1.3 DEFINITIONS 

 
A. BAS: Building automation system. 

B. CPT:  Control power transformer. 

C. GFCI:  Ground fault circuit interrupting. 

D. LED:  Light-emitting diode. 

E. MCC:  Motor-control center. 

 
F. MCCB:  Molded-case circuit breaker. 

G. MCP:  Motor-circuit protector. 

H. NC:  Normally closed. 

I. NO:  Normally open. 

J. OCPD:  Overcurrent protective device. 

K. PT: Potential transformer. 

 
1.4 SUBMITTALS 

 
A. Product Data:   For each type of controller and each type of MCC.   Include shipping and 

operating weights, features, performance, electrical ratings, operating characteristics, and 
furnished specialties and accessories. 
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B. Shop Drawings:   For each MCC, manufacturer's custom drawings as defined in UL 845.   In 

 

 

addition  to  requirements  specified  in  UL 845,  include  dimensioned  plans,  elevations,  and 
sections; and conduit entry locations and sizes, mounting arrangements, and details, including 
required clearances and service space around equipment. 

 

1. Show tabulations of installed devices, equipment features, and ratings.   Include the 
following: 

 

a. Each installed unit's type and details. 
b. Factory-installed devices. 
c. Enclosure types and details. 
d. Nameplate legends. 
e. Short-circuit current (withstand) rating of complete MCC, and for bus structure and 

each unit. 
f. Features, characteristics, ratings, and factory settings of each installed controller 

and feeder device, and installed devices. 
 

2. Schematic Wiring Diagrams:   For power, signal, and control wiring for each installed 
controller. 

3.       Nameplate legends. 
4.       Vertical and horizontal bus capacities. 
5.       Specified Features, characteristics, ratings, and factory settings of each installed unit. 

 

 
C. Production Drawings: For each MCC, as defined in UL 845. 

D. Product Certificates: For each MCC, from manufacturer. 

E. Source quality-control reports. 

F. Field quality-control reports. 

G. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed, and 
arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents. 

 
H. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after motors have 

been installed, and arrange to demonstrate that switch settings for motor running overload 
protection suit actual motors to be protected. 

 
I. Warranty: Sample of special warranty. 

 

 
1.5 CLOSEOUT SUBMITTALS 

 
A. Operation and Maintenance Data:  For MCCs, all installed devices, and components to include 

in  emergency,  operation,  and  maintenance  manuals.    In  addition  to  items  specified  in 
Section 01782 "Operation and Maintenance Data," include the following: 

 

1. Manufacturer's Record Drawings:   As defined in UL 845.   In addition to requirements 
specified    in    UL 845,    include    field    modifications    and    field-assigned    wiring 
identification incorporated during construction by manufacturer, Contractor, or both. 

2. Manufacturer's written instructions for testing and adjusting circuit breaker and MCP trip 
settings. 

3.       Manufacturer's written instructions for setting field-adjustable overload relays. 
4. Manufacturer's written instructions for testing, adjusting, and reprogramming reduced- 

voltage, solid-state controllers. 
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5. Manufacturer's written instructions for setting field-adjustable timers, controls, and status 

and alarm points. 
 

 
1.6 QUALITY ASSURANCE 

 
A. Source Limitations:   Obtain MCCs and controllers of a single type from single source from 

single manufacturer. 

 
B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 
 

 
1.7 DELIVERY, STORAGE, AND HANDLING 

 
A. Deliver MCCs in shipping splits of lengths that can be moved past obstructions in delivery 

paths. 

 
B. Handle MCCs according to the following: 

 

1. NEMA ICS 2.3, "Instructions for the Handling, Installation, Operation, and Maintenance of 
Motor Control Centers Rated Not More Than 600 Volts." 

2. NECA 402,  "Recommended  Practice  for  Installing  and  Maintaining  Motor  Control 
Centers." 

 
C. Stored in air conditioned space, remove loose packing and flammable materials from inside 

MCCs; 
 

 
1.8 PROJECT CONDITIONS 

 
A. Interruption of Existing Electrical Service or Distribution Systems:   Do not interrupt electrical 

service to, or distribution systems within, a facility occupied by Owner or others unless permitted 
under the following conditions, and then only after arranging to provide temporary electrical 
service according to requirements indicated: 

 

1. Notify Owner no fewer than ten days in advance of proposed interruption of electrical 
service. 

2. Do not proceed with interruption of electrical service without Owner's written permission. 
3. Comply with NFPA 70E. 

 

 
1.9 COORDINATION 

 
A. Coordinate features of MCCs, installed units, and accessory devices with remote pilot devices 

and control circuits to which they connect. 

 
B. Coordinate  features,  accessories,  and  functions  of  each  MCC,  each  controller,  and  each 

installed unit with ratings and characteristics of supply circuits, motors, required control 
sequences, and duty cycle of motors and loads. 
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PART 2 - PRODUCTS 

 

 
2.1 MANUFACTURED UNITS 

 
A. Basis-of-Design Product:   There is limited space available for the installation of the Motor 

Control Center. Square D; a brand of Schneider Electric was used as the basis of design. 
Subject to compliance with requirements and physical size requirements comparable product by 
one of the following companies may be provided: 

 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Industrial Systems. 
3. Siemens Energy & Automation, Inc.; Power Distribution. 

 
B. General Requirements for MCCs:  Comply with NEMA ICS 18 and UL 845.  Replacement unit 

to fit in the space cleared by the removal of the existing MCC. 
 

 
2.2 FUNCTIONAL FEATURES 

 
A. Description:   Modular arrangement of main units, controller units, control devices, feeder-tap 

units, instruments, metering, auxiliary devices, and other items mounted in vertical sections of 
MCC. 

 
B. Future Units:  Compartments fully bused and equipped with guide rails or equivalent, ready for 

insertion of drawout units. 
 

 
2.3 INCOMING MAINS 

 
A. Main Lugs Only: Conductor connectors suitable for use with conductor material and sizes. 

 

1. Material: Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs:  Compression type. 
3. Provide factory installed connection points and lugs for 350 kcmill feeder connection. 

 

2.4  COMBINATION CONTROLLERS 

A. Full-Voltage Controllers: 
 

1. General Requirements for Full-Voltage Enclosed Controllers:  Comply with NEMA ICS 2, 
general purpose, Class A. 

2. Magnetic Controllers: Full voltage, across the line, electrically held. 
 

a. Configuration: Nonreversing. 
 

 
2.5 FEEDER-TAP UNITS 

 
A. MCCB: Comply with UL 489, with series-connected rating to meet available fault currents. 

 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 
and instantaneous magnetic trip element for short circuits.   Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable  Instantaneous-Trip  Circuit  Breakers:     Magnetic  trip  element  with  front- 
mounted, field-adjustable trip setting. 
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3.       MCCB Features and Accessories: 

 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:   Compression style, suitable for number, size, trip ratings, and conductor 

material. 
c. Application   Listing: Appropriate   for   application;   Type SWD   for   switching 

fluorescent  lighting  loads;  Type HID  for  feeding  fluorescent  and  high-intensity 
discharge (HID) lighting circuits. 

d. Undervoltage Trip:   Set to operate at 35 to 75 percent of rated voltage without 
intentional time delay. 

 
B. Fusible Switch:   NEMA KS 1, Type HD, clips to accommodate specified fuses with lockable 

handle. 

 
C. Fuses are specified in Section 16491 "Fuses." 

 

 
2.6 INSTRUMENTATION 

 
A. Instrument Transformers:  IEEE C57.13, NEMA EI 21.1, and the following: 

 

1. Current Transformers:  IEEE C57.13; 5 A, 60 Hz, secondary; bar or window type; single 
secondary winding and secondary shorting device.   Burden and accuracy shall be 
consistent with connected metering and relay devices. 

2.       CPTs:  Dry type, mounted in separate compartments for units larger than 3 kVA. 
 

 
2.7 MCC CONTROL POWER 

 
A. Control Circuits: 120-V ac, supplied from internal fused isolation transformer. 

 
B. Control Power Fuses:  Primary and secondary fuses for current-limiting and overload protection 

of transformer and fuses for protection of control circuits. 

 
C. Control  Wiring:    Factory  installed,  with  bundling,  lacing,  and protection  included.    Provide 

flexible  conductors  for  No. 8 AWG  and  smaller,  for  conductors  across  hinges,  and  for 
conductors for interconnections between shipping units. 

 

 
2.8 ENCLOSURES 

 
Enclosures:   Freestanding steel cabinets unless otherwise indicated.   NEMA 250, Type 3R 
unless otherwise indicated. Factory-applied finish in manufacturer's standard gray finish 
undersurfaces treated with corrosion-resistant undercoating. 

 
A. Compartments:  Modular; individual lift-off doors with concealed hinges and quick-captive screw 

fasteners.  Interlocks on units requiring disconnecting means in off position before door can be 
opened or closed, except by operating a permissive release device. 

 
B. Interchangeability:   Compartments constructed to allow for removal of units without opening 

adjacent doors, disconnecting adjacent compartments, or disturbing operation of other units in 
MCC; same size compartments to permit interchangeability and ready rearrangement of units, 
such as replacing three single units with a unit requiring three spaces, without cutting or 
welding. 
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C. Wiring Spaces: 

 

1. Vertical wireways in each vertical section for vertical wiring to each unit compartment; 
supports to hold wiring in place. 

2. Horizontal wireways in bottom or top of each vertical section for horizontal wiring between 
vertical sections; supports to hold wiring in place. 

 

 
2.9 AUXILIARY DEVICES 

 
A. General Requirements for Control-Circuit and Pilot Devices:  NEMA ICS 5; factory installed in 

controller enclosure cover unless otherwise indicated. 
 

1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy-duty, oiltight type. 
 

a. Push Buttons: Recessed momentary contact unless otherwise indicated. 
b. Pilot Lights: LED types 

 
B. Reversible NC/NO contactor auxiliary contact(s). 

 
C. Control Relays: Auxiliary and adjustable solid-state time-delay relays. 

 
D. Phase-Failure,  Phase-Reversal,  and  Undervoltage  and  Overvoltage  Relays:     Solid-state 

sensing circuit with isolated output contacts for hard-wired connections.  Provide adjustable 
undervoltage, overvoltage, and time-delay settings. 

 
E. Spare control-wiring terminal blocks; unwired. 

 

 
2.10 CHARACTERISTICS AND RATINGS 

 
A. Wiring:  NEMA ICS 18, Type B, for starters above Size 3 and Type B-D, for starter Size 3 and 

below. 

 
B. Control and Load Wiring: Factory installed, with bundling, lacing, and protection included. 

Provide flexible conductors for No. 8 AWG and smaller, for conductors across hinges, and for 
conductors for interconnections between shipping units. 

 
C. Nominal System Voltage:  208/120 V, three phase, four wire. 

D. Short-Circuit Current Rating of MCC:  Fully rated: 42 kA. 

E. Environmental Ratings: 
 

1. Ambient Temperature Rating:  Not less than 0 deg F (minus 18 deg C) and not exceeding 
104 deg F (40 deg C), with an average value not exceeding 95 deg F (35 deg C) over a 
24-hour period. 

2. Ambient Storage Temperature Rating:  Not less than minus 4 deg F (minus 20 deg C) 
and not exceeding 140 deg F (60 deg C) 

3. Humidity Rating: Less than 95 percent (noncondensing). 

 
F. Main-Bus Continuous Rating:  600 A. 

 
G. Vertical-Bus Minimum Continuous Rating:  400 A. 

 
H. Horizontal and Vertical Bus Bracing (Short-Circuit Current Rating):   Match MCC short-circuit 

current rating. 
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I. Main Horizontal and Equipment Ground Buses:   Uniform capacity for entire length of MCC's 

main and vertical sections. 

 
J. Phase and Neutral Bus Material:  Hard-drawn copper of 98 percent conductivity, silver plated. 

 
K. Neutral  Buses:    100  percent  of  the  ampacity  of  phase  buses unless  otherwise  indicated, 

equipped with compression connectors for outgoing circuit neutral cables. 

 
L. Ground Bus:  Minimum size required by UL 845, hard-drawn copper of 98 percent conductivity, 

equipped with compression connectors for feeder and branch-circuit equipment grounding 
conductors. Front-Connected, Front-Accessible MCCs: 

 

1. Main Devices: Fixed mounted. 
2. Controller Units: Fixed mounted. 
3. Feeder-Tap Units: Fixed mounted. 
4. Sections front and rear aligned. 

 
M. Bus Transition and Incoming Pull Sections:  Matched and aligned with basic MCC. 

 
N. Future Devices:  Equip compartments with mounting brackets, supports, bus connections, and 

appurtenances at full rating of unit. 
 

 
2.11 SOURCE QUALITY CONTROL 

 
A. MCC Testing: Inspect and test MCCs according to requirements in NEMA ICS 18. 

B. MCCs will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

 
A. Examine  areas and surfaces  to  receive  MCCs,  with  Installer present, for compliance with 

requirements for installation tolerances, and other conditions affecting performance of the Work. 
Replacement MCC to fit in the footprint of the removed MCC. 

 
B. Examine enclosed controllers before installation.   Reject enclosed controllers that are wet, 

moisture damaged, or mold damaged. 

 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

 
3.2 INSTALLATION 

 
A. Coordinate layout and installation of MCCs with other construction including conduit, piping, 

equipment, and adjacent surfaces.   Maintain required workspace clearances and required 
clearances for equipment access doors and panels. 
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B. Floor-Mounted Controllers: Install MCCs on existing concrete base. 

 

1. Place  and  secure  anchorage  devices. Use  setting  drawings,  templates,  diagrams, 
instructions, and directions furnished with items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 

 
C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 

temporary blocking of moving parts from enclosures and components. 

 
D. Install fuses in each fusible switch. 

 
E. Install  fuses  in  control  circuits  if  not  factory  installed. Comply  with  requirements  in 

Section 16491 "Fuses." 

 
F. Install heaters in thermal-overload relays.  Select heaters based on actual nameplate full-load 

amperes after motors have been installed. 

 
G. Install,  connect,  and  fuse  thermal-protector  monitoring  relays  furnished  with  motor-driven 

equipment. 

 
H. Comply with NECA 1. 

 

 
3.3 IDENTIFICATION 

 
A. Comply with requirements in Section 16075 "Electrical Identification" for identification of MCC, 

MCC components, and control wiring. 
 

1. Identify  field-installed  conductors,  interconnecting  wiring,  and  components;  provide 
warning signs. 

2. Label MCC and each cubicle with engraved nameplate. 
3. Label each enclosure-mounted control and pilot device. 
4. Mark up a set of manufacturer's connection wiring diagrams with field-assigned wiring 

identifications and return to manufacturer for inclusion in Record Drawings. 
 

 
3.4 CONTROL WIRING INSTALLATION 

 
A. Install wiring between enclosed controllers and remote devices and facility's BAS. 

B. Bundle, train, and support wiring in enclosures. 

C. Connect selector switches and other automatic-control selection devices where applicable. 
 

1. Connect selector switches to bypass only those manual- and automatic-control devices 
that have no safety functions when switch is in manual-control position. 

2. Connect selector switches within enclosed controller circuit in both manual and automatic 
positions for safety-type control devices such as low- and high-pressure cutouts, high- 
temperature cutouts, and motor overload protectors. 

 
D. Coordinate BAS wiring installation with Computrol, the existing BAS supplier. Contact Bob 

Hand, 202-316-7311, as detailed on the drawings. 
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3.5 CONNECTIONS 

 
A. Comply with requirements for installation of conduit in Section 16130 "Raceways and Boxes." 

Drawings indicate general arrangement of conduit, fittings, and specialties. 

 
B. Comply with requirements in Section 16060 "Grounding and Bonding." 

 

 
3.6 FIELD QUALITY CONTROL 

 
A. Perform tests and inspections. 

 

1. Manufacturer's Field Service:   Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

 
B. Acceptance Testing Preparation: 

 

1. Test insulation resistance for each enclosed controller, component, connecting supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 

 
C. Tests and Inspections: 

 

1. Inspect controllers, wiring, components, connections, and equipment installation. Test 
and adjust controllers, components, and equipment. 

2. Test insulation resistance for each enclosed controller element, component, connecting 
motor supply, feeder, and control circuits. 

3. Test continuity of each circuit. 
4. Verify that voltages at controller locations are within 10 percent of motor nameplate rated 

voltages.  If outside this range for any motor, notify Owner before starting the motor(s). 
5. Test each motor for proper phase rotation. 
6. Perform   each   electrical   test   and   visual   and   mechanical   inspection   stated   in 

NETA Acceptance Testing Specification. Certify compliance with test parameters. 
7. Correct  malfunctioning  units  on-site,  where  possible,  and  retest  to  demonstrate 

compliance; otherwise, replace with new units and retest. 
8. Perform an infrared (thermographic) scan tests and inspections and prepare reports after 

Substantial Completion, but not more than 60 days after Final Acceptance, perform an 
infrared scan of each multi-pole enclosed controller.  Remove front panels so joints and 
connections are accessible to portable scanner. 

9. Instruments and Equipment:   Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.   Provide calibration 
record for device. 

10. Test  and  adjust  controls,  remote  monitoring,  and  safeties.    Replace  damaged  and 
malfunctioning controls and equipment. 

11. Mark up a set of manufacturer's drawings with all field modifications incorporated during 
construction and return to manufacturer for inclusion in Record Drawings. 

 
D. Enclosed controllers will be considered defective if they do not pass tests and inspections. 

 
E. Prepare test and inspection report, including a certified report that identifies enclosed controllers 

and that describes scanning results.  Include notation of deficiencies detected, remedial action 
taken and observations after remedial action. 
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3.7 STARTUP SERVICE 

 
A. Engage a factory-authorized service representative to perform startup service. 

 

1. Complete installation and startup checks according to manufacturer's written instructions. 
 

 
3.8 ADJUSTING 

 
A. Set field-adjustable switches,  auxiliary relays,  time-delay relays, timers, and overload-relay 

pickup and trip ranges. 

 
B. Adjust overload relay heaters or settings if power factor correction capacitors are connected to 

the load side of the overload relays. 

 
C. Adjust  the  trip  settings  of  MCPs  and  thermal-magnetic  circuit  breakers  with  adjustable, 

instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load amperes 
and attempt to start motors several times, allowing for motor cool-down between starts.  If 
tripping occurs on motor inrush, adjust settings in increments until motors start without tripping. 
Do not exceed eight times the motor full-load amperes (or 11 times for NEMA Premium Efficient 
motors if required).   Where these maximum settings do not allow starting of a motor, notify 
Owner before increasing settings. 

 

 
3.9 PROTECTION 

 
A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 

written instructions until enclosed controllers are ready to be energized and placed into service. 

 
B. Replace  controllers  whose  interiors  have  been  exposed  to  water  or  other  liquids  prior  to 

Substantial Completion. 
 

 
3.10 DEMONSTRATION 

 
A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers. 

END OF SECTION 16443 
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SECTION 16491 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings  and  general  provisions  of  the  Contract,  including  General  and  Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes cartridge fuses, rated 600 V and less, for use in switches, panelboards, 

switchboards, controllers, and motor-control centers; and spare fuse cabinets. 
 

 
1.3 SUBMITTALS 

 
A. Product Data:  Include dimensions and manufacturer's technical data on features, performance, 

electrical characteristics, and ratings for each fuse type indicated. 

 
B. Product Data: Include the following for each fuse type indicated: 

 

1. Dimensions  and  manufacturer's  technical  data  on  features,  performance,  electrical 
characteristics, and ratings. 

2. Let-through current curves for fuses with current-limiting characteristics. 
3. Time-current curves, coordination charts and tables, and related data. 
4. Fuse size for elevator feeders and elevator disconnect switches. 

 
C. Ambient  Temperature  Adjustment  Information.    If  ratings  of  fuses  have  been  adjusted  to 

accommodate ambient temperatures, provide list of fuses adjusted. 
 

1. For  each  adjusted  fuse,  include  location  of  fuse,  original  fuse  rating,  local  ambient 
temperature, and adjusted fuse rating. 

2. Provide  manufacturer's  technical  data  on  which  ambient  temperature  adjustment 
calculations are based. 

 
D. Maintenance  Data: For  tripping  devices  to  include  in  maintenance  manuals  specified  in 

Division 1. 
 

 
1.4 QUALITY ASSURANCE 

 
A. Source Limitations: Provide fuses from a single manufacturer. 

 
B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

 
C. Comply with NEMA FU 1. 

D. Comply with NFPA 70. 
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1.5 PROJECT CONDITIONS 

 
A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (4.4 

deg C)  or  more  than  100  deg F  (38  deg C),  apply  manufacturer's  ambient  temperature 
adjustment factors to fuse ratings. 

 

 
1.6 COORDINATION 

 
A. Coordinate  fuse  ratings  with  HVAC  and  refrigeration  equipment  nameplate  limitations  of 

maximum fuse size. 
 

 
1.7 EXTRA MATERIALS 

 
A. Furnish extra materials described below that match products installed and that are packaged in 

original cartons or containers and identified with labels describing contents. 
 

1. Fuses:  Quantity equal to 10 percent of each fuse type and size, but not fewer than 10 of 
each type and size. 

 

 
PART 2 - PRODUCTS 

 

 
2.1 MANUFACTURERS 

 
A. Available Manufacturers:   Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 
B. Manufacturers:   Subject to  compliance  with  requirements, provide products by one of the 

following: 
 

1. Cooper Industries, Inc.; Bussmann Div. 
2. Eagle Electric Mfg. Co., Inc. 
3. Ferraz Corp. 
4. General Electric Co.; Wiring Devices Div. 
5. Gould Shawmut. 
6. Tracor, Inc.; Littelfuse, Inc. Subsidiary. 

 

 
2.2 CARTRIDGE FUSES 

 
A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated; 

voltage rating consistent with circuit voltage. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

 
A. Examine utilization equipment nameplates and installation instructions.   Install fuses of sizes 

and with characteristics appropriate for each piece of equipment. 
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B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 

fuse ratings. 

 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

 
3.2 FUSE APPLICATIONS 

 
A. Main Service: Class L, fast acting 

 
B. Main Feeders: Class L, fast acting.. 

 
C. Motor Branch Circuits:  Class RK1, time delay]. 

D. Other Branch Circuits:  Class RK1, time delay 

 
3.3 INSTALLATION 

 
A. Install  fuses  in  fusible  devices. Arrange  fuses  so  rating  information  is  readable  without 

removing fuse. 
 

 
3.4 IDENTIFICATION 

 
A. Install labels indicating fuse replacement information on inside door of each fused switch. 

END OF SECTION 16491 
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